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in ise 6d. ; in P nion, of the first 
&c.), 20s. 10d.--Naw D. 58, Street, and 27, 


Madame J. Borväiu, Librairie Etrangère, 23, Bu de la Banque. : À. Asum & Co.,5, 
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‘FOR CONTINUOUS OR ALTERNATING CURRENTS. 


LAMP 


DOUBLE CARBON. 


voor: 
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SINGLE CARBON 
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OHNSON & PHILLIPS, 


1. UNION COURT, OLD BROAD STREET, LONDON; B.C. 
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| MANUPACTURERS 

and Goiton Covered 
for Eoctrical par: 


Insulated | 
Gables’ and Multiple 


| 

TRIER 
Fisxible Wires for Lamp 
m Suspending, 
Double Concentric Elee- 
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All classes of Aerial in 
Underground Cables 
any Specification, 
Special Anti-Induction 
Cables for the Telephone, 
to ELM. Postmaster-Genéral the Indian Government, the principal Railw:y, Telephone. and Hlectric Light Companies | 


| MAMUENOTTURERS, BY PATENT PROCESSES, OF GLOVER'S PATENT COVERED IRON WIRE FOR AERIAL LINES, 


"Glover's Patent Covered High-Conduetivity Copper Wire for Aërial Lines. 


lovers Patent Covered Gutta-Percha Wire for Lending in, Tunnel, and Work 


SHOROUGHLY INSULATED ANTI-INDUCTION TELEPHONE UP TO ONE. HUNDRED WIRES. 


Glectrical wire and Cable Plakers, | 


| SALFORD, MANCHESTER. | 


WORKS Salford Electric Wire Works. SALFORD. 
«(Springfield Lane Cable Works. | 


| LONDON : _10, HATTON GARDEN, 


-RENDERS 


HIGH: TENSION . 


CIRCUITS 


ABSOLUTELY SAFE: 


CONSUMERS. — 


PRINCES MANSIONS 
VICTORIA ST; S.W. 
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WROT TRON] 
OR STEEL. | 


BOILER TUBES 


| ANDFITTINGS. || 
AS for ELECTRICAL CONDUCTORS: PLAIN 08 GALVANIZED | 
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ADL CLASSES | OF" 
‘MANUFACTURED | BY. 


and‘ Prices on ang 


W RKS 


FINE ASBESTOS PAPER, for Dynamos, &c. . Works, near London, ahd are 
ASBESTOS TUBES & CEMENT, for Electric Light Leads. of the best possible 
wood- 
FTRR-PROOE PAU, for | Specify “ SALAMANDER 
ASBESTOS MILLBOARD STRIPS, for ditto. — L NEWCASTLE-ON-TYNE, Quay Side: 
and working Asbestos’ FÎNE ASBESTOS THREAD, for covering wires. CHESTER, 34, Deansgate ; "LIVERPOOL, 


‘West Howard Street ; CARDIFF, Mount Stuart 
and CANADA. ss; PAGKING,NON-CONDUCTING COVERING for Bollers, &c. ST, Gostinoe Dvo 


CALEDONIA WORKS, HALIFAX. 
Contractors to Der Majesty 8 Government & Railway Companies 


BEST REFINHD TELHPHONE WIRED. 


PATENT GALVANISED TELEGRAPH WIRE. | 


100 Ib. COILS, HIGH CONDUCTIVITY. 
SPECIALITY:-TELEGRAPH WIRE, TO ALL ‘SPECIFICATIONS. 


COPPER WIRE, hard lengths. COPPER WIRE and TAPE for . 


Lightning Condusto all sizes for covering. STRAND WIRE all 
s ALVANT HARD STEEL STRAND for Mechanical Telephones. 


WIGGINS & SONS, LONDON, | M C A. 
MICA MERCHANTS, [Telephone Nous 
Manufacturers of Mica Goods for Philosophical and ALL ‘Purposes. 


CONTRACTORS TO HER MAJESTY'S GOVERNMENT. 


— 
‘ 
f | 


AGENT. A RD ER, (Successor to the late W. Foworoft, also.F. Lucas), 
| 15 FLEET Telegraph and Telephone Case 


FT, © N PEROIVAL STREET AND 9, SMITH STREET, 
| SUCCESSOR TO 
Messrs. Ronunreon, F Brooman & Co. 
— | Pamphlet of Costs Gratis. | 
ole Thirty-five Lock and Block, Single Needle, Bell, Sounder, Perforator, 
be Bee | Photometer, Telephone Cases, Battery Boxes, &c., ke. 
| Provisional Protection (9 months) | 
4e Pail Patent are PRIZE MEDALS, LONDON, PARIS, 
3184 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. 


ESTABLISHED 1800). 


BLECTRIGAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF 
BERCTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &o. CONTRACTORS TO BM. GOVERNMENT. | 


Sole Agents in England for Sir William Thomson’ 8 Standard. Electric Instruments. 


| 


Hit Award Paris Exhibition 1889, Only “Grand Prix ”-to any English Bleetrical 


“Telegraph ‘Adäresà: LONDON. Melephone’ Wo. S852. 


ELECTRIC LIGHT 


DOCK | 

LONDON, E.C. xg. 
| (Late 161, Queen Victoria Siret) 3 

All Goods are made at our 


wins. and 49, South Jolin Street; GLASGOW, 60, | 
Mines in both ITALY parent SALAMANDER LUBRICANT, for : davare; BRISTOL, Provident Cla ¢ 


FREDERICK SMITH 6e. | 


der | wm. M. FOXCROFT 
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| ___ESeptember 4890. 


COMPANY, LIMITED. 


THLEPHON® 17s, WORKS :—-NORTH 


of 


Silk Covered Wire, 


T. HENLEY’S TELEGRAPH WORKS Ne 


Offices :—27, Martin’s Lane, Cannon Street, London EC. 


‘SUBMARINE CABLES, 


DYNAMO WIRE 


‘FLEXIBLE comps, 


| AND 
Le  ELEOTRIO LIGHT CABLES. 


ACEN OWLEDGED BY ve 


LARGE STOCK IW LONDON. 


 SUPERIOR TO ALL 


CARBO 


PRICES AND SAMPLES FROM 


THE SOLE AGENTS CATHCART AND PETO, 


ue HATTON GARDEN, E.C., and VULCAN WORKS, ISLINGTON, N, LONDON. 


OTHERS. 


3930 


Malden Works,” Kentish Town] LONDON,'iN.W.; and ‘at 35, NEW BROAD STREET, E.G. 


DYNAMOS & MOTORS 


ELECTRIC LAUNCHES 


On the Thames for SALE or HIRE. Terms on application 


ELECTRIC TRACTION 


ESTIMATES AN D FULL PARTICULARS 


GENERAL ELECTRIC 


COMPANY, LIMITED. 


For ELECTRIC LIGHTING and POWER WORK. 
ELECTRO DEPOSITION OF METALS. 


(Under the Immisch, Sprague, Julien, and other Patents.) 


at Platts Eyot, Hampton. 


LINES ' EQUIPPED AND CONTROLLED. 


The North Metropolitan Tramway Co.’s line, Barking Road, “B 
now run by Electric Cars of this Company. 


on APPLICATION. ic; 
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| A, VICTORIA WESTMINSTER. 


"| 
FOR DIRECT OR li | 


Prof. SILVA NUS THOMPSON ae — This is the Electrical 1 Engineer s | Lamp.” 


LIMITHD, 


66, ‘VICTORIA STREET, LONDON, S.W. 


Workst:—BIRMINGHAM. 
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| us ALTERNATING CURRENTS. | 
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BLAKEY, 


HALI FAX, 


~ à 


vi 


' Insulated Wire and Cables 
Of every description for 


= v 


AND CO. 
DYYAMOS = 
For  Uncandescent or Are 


[September 5, 1890, 


EMMOTT 


LIMITED. | 


Electro-Plating, 


| 


| 


RENGLAND 


J. D. F. ANDREWS & Co. Wi 


41 & 42, PARLIAMENT STREET, LONDON, S.W. 


Switches, Fuses and Fittings. Lists and 
Trade Terms on application. | 


MOSELEY’S ¥ 
| PATENT 3 


POCKET ELECTROMETER. 


A Perfect Ammeter (from 
1-10th to 1,000 amperes), 
Wireman’s Detector and 
meme) Pole Indicator, as well 
+ as à thoroughly practical 
Volt and Ohmmeter, &c.- 
See “Electrician,” March 
44th, 1890. 


PRICE, Post Free, 2s. Od 


(! érided io 5 amps., 5 volts, and 5 ohms, 
with a 5-standard ohm renstance coil ) 


$706 DIRECT FROM THE MAKER, 


MOSELE Y, 82, Montpelier Rd. Peckbam, London 


ARTHUR B. GILL & Co., 


Glectric Zight and General Gugineers, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S.E. 


Sole Mukers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. SUPPLIERS OF ALL ELECTRICAL 
REQUISITES. LIBERAL TRADE TERMS. 


hone No. 4882, Telegraphic Address: “ TORQUE.” 249 


Le AH EE IN s. 
H. & F. CHAMBERLAIN, 


— Manufacturers of Pure Carbon Points, Tubes, Filters, 


Cells and Battery Plates of every description. 


Worxs:- BARNSLEY. 


Telegraphic Address:—“CARBON BARNSLEY.” 3398 


ELECTRIC | 


Electrical Instruments, 

Dynamo Machines, Electric 

Bells, Telephones, Electric 
Lighting, &c., &c. 


UNITED ELECTRIC WIRE Co, 


14a, Clerkenwell Green. London, E. C. 1:50 


MANUFACTURERS. OF 


“special terms to the Frade. 


| À 20 BUCKLER SBURY Loin 


3269 7 


THOMAS BARRACLOUGH & CO. 


Makers of all the most Improved Machinery _ Electric Wire and 
Strand Covering, Lapping, Taping, Braiding, §., 
ALSO FOR 


STRANDING AND MAKING CABLES OF EVERY SIZE AND DESCRIPTION. | 


Globe Works. Road, Manchester. 15% 


ELECTRIC. TELEPHONES, to 


Guaranteed free trom m Intrincements, Reit- 

able and Cheapest on the Market. 
fri m 14s. each, eubject to large Trade discount. 
Our PATENT PENDULUM Indicators are 
Adjustable, Simple, exceedingly Cheap, and 
give great satirfaction. “ag to any 
er yon at low prices for cash. ints free, 
d special terms to Merchants and Shippers. 


BAUGHAN & CO., 


Manufacturing EClectricians, 
CHARLBURY. 3322 


CASE WORKS, 
5, PLACE, 
COLDBATH FIELDS, LONDON, 


MANUFACTURERS OF 


description of Cases 


BY MACHINERY 


FOR 
| TELEGRAPH, TELEPHONE, AUTOMATIC 
22 4 
MAKERS OF £068 


Transmission of Power, | 


ae 


|| 
| = 
= — 
| 
. 
| + » == 
| | = 
—— = 
| | = i 
| | —| 4 
| F : 2 
| i 
i $ | 
| 
} 
: | | | 
| | : 
\i \ | 
| \ 
| | GUARANTEED FREE. 
| NO MICROPHONE USED — 
| ù Bee 
| 2. 
| — 
4 
4 
| | 
‘ | 
| À 4 
4 
| | 
{ 
| | 
| i 
| 
| | 
i 
| | ( L 
| ‘ 
| + — 
| ; 
| | | 
| CLIPSE ELECTRICAL CASE WORKS 
| RUTOMATIC MACHINE FACTOR 
} 
SSYANSCHIEFF PORTABLE BATTERY GASES. :: | 
J, A | 
| 
® 
| 


ae 


{ 


‘ 


UNAFFECTED BY HEAT, 
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FACTS !t 


The ‘Crompton-Howell : Blectiical. à Co., Ltd., have, erected, or are erec ting, 


STATION BATTERY, 


in connection with Central Stations sapplying 


300,000 Lamps. 


These Batteries act : a reserve for the above, or will run 


50,000 Lamps 


direct without machinery. 


(QUOTATIONS FREE. 


COMPANY, LIMITED. 


“MANSION HOUSE BUILDINGS, LONDON, EC, 


AND 
Works: NEW DOCK, LLANELLY. 
Telegraphic Address: “POROSITY,” LONDON. Telephone 1,663. Ge soit 


THE FOWLER- WARING CABLES 


85, QUEEN STREET, CHEAPSIDE, LONDON, EC, 


Sole Manufacturers or 


LEAD-COVERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRAN SMISSION OF POWER, 
And Vidertround Installations of every kind. 


SPECIAL ANTI- "INDUCLIO® TELEPHONE CABLES. 


_ STEAM SHIPS, DOCKS, 
CHEMICAL WORKS, 
FACTORIES, MINES, 


MECHANICAL STRENGTH, 
HIGH INSULATION 
LOW CAPACITY. 


GOLD 
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| REFERENCES AND PARTICULARS ON APPLICATION. 


DAMP PLACES, &c. 
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\\\ PARIS HXHIBITION. 
64-Wire Anti-Induction Telephone. 
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| Rods, Sheets, &c., Bearings, Bushes, 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS. AND INFRINGEMENTS OF OUR PATENT RIGHTS. 


BEST WIRE | 


CASTINGS, 


Phosphor Bronze 
for Springs, Ropes, Screws, 


PHOSPHOR BRONZE 


Optical Glasses, Spectrometers, 


lectische madnelische Messinstrunente 
HARTMANN&BRAUN , BOCKENHEIM-FRANKFURT®: 


Complete outfittings of Laboratories | 
with Reading-Telescopes, reflecting Dead-beat Galvanometers, Tangent- 
Galvanometers, Electro-Dynamometers, Standard-Resistances, Rheostats, | | 
Sets of Resistance-Coils with bridge etc., as all other accessory instruments, 

Terrestrial-Magnetic Instruments, System Professor Kohirausch. 


For technical purposes: Volt- and Ammeters. 
Electr. Pyrometers, showing up to 1000 and 1500 C., Syst. Prof. Braun, 


Telethermometers, Telephonie Apparat. of proved systems and exactest execution, 


Gattesies and Accamalators of own construction, very useful for testing purposes. 
Pricelists with many illustrations free on application. pS 


Astronomical Instruments. 


| | ‘ps: 
WE ‘GUARANTEE 66 HEDGEHOG’ 
‘Phis Transformer to have, it 


A HIGHER EFFICIENCY . 


THAN 


ANY CLOSED- CIROUIT TRANSFORMER IN THE MARKET 
No Heat. Perfect Insulation. 


Co. 


ALTERNATING and 
CONTINUOUS CURRENT WATT- PRIVATE HOUSE - 
METERS, MOTORS, INSTRUMENTS. ee 


IRON TESTED FOR THE TRADE. 


| BROOM HALL WORKS, TEDDINGTON, ENGEAND. 


TRANSFORMER. 


PRICES include Terminals, Base, &c. | 
Fireproof Cases Extra. | | 


Lam 
(80-w.) | Price. Lamps. | ur.| Prite. 


EL 
#25 1; 5810 0 300 | 12 | 30 
50 2; 818 0 400 | 16 - "5 
100 4 | 12 15 0 500 | 20| @ 
150 6 | 17 17 0 750 F 
200 | 8/20 0 Off 1000 | 40%: 
250 | 10 24 0 0 


* We do not recommend this size. *!°"" 


“ANY SIZE TO ORDER 


| | 
| S And all Electrical Purposes. | | | 
Patent ? 9 Patent Silicium | | 
Uy Bronze and Silicium Copper | 
| nie | | |. 
| | Wire of Great Tensile Strength | § 
| and High Conductivity for Telephone 
| and other wearing. parts AS ita & and Telegraph Lines & other | | 
of Machinery à SOLE PROPRIETORS >» Electrical purposes, | À 
| | oy Of the British and Colonial Patents, O y As | | 
THE PHOSPHOR BRONZE C0, < 
| Q 87, Sumner Street, Southwark, London, §8.E. + | 
| LE | 
| 
|| 
| | 
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| DORMAN & SMITH, 
| ELECTRICAL ENCINEERS, | 
Manufacturers to | 
‘ 
| 
INDE x ro ADVERTISEMENTS-. 
The names of Advertisers, whose announcements are-ordered for a series, are entered qu) 
but if repeated under other headings, Gdl. per week is charged for each additional entry. | L ; 
Crompton-Howell Elec. Storage Co. 7 | Bros. eee eee eee eee 11 Manufacturing J Electriclans.—Cont. . 
Drake & Gorham ... 19 J. Orme & 
J. Stiff & Sons (Boxes only) 12 | Ronald A. Scott ... ... Sup. 5 Price, & À 
Are S & Kent eee eee eee Mfg. Co. Sup. 3 
olmes & Co. eee eee Sup. 11 M. olroyd Smith eee - 00 Sup. 20 ; H. eer eee eee eee 
& Phillips Swinburne & Co. ... - ... Walsall Electrical Company Sup. 6 
_F. M. Newton & Co. ……… Sup. 19 Telegraph Mfg. Co. coe Sup. 2 Woodhouse-& Rawson United .… 11 | 
J. & W. Roper ‘Westinghouse Electric Co. Mica. 
Simplex... cue we sid | Woodhouse & Rawson United ... 11 R. McGoune, Buchanan & Co. Sup. 12 
Ashestos.— Bell’s tos Co. rus ngin Motors.—Cuttriss & Co. ; 
United Asbestos Co. see oe Bernstein Electric Lamp Co. ... 12 Gülcher Electric Light: & P. Co. 18 
Auctioneers and Valuers(Mechanical). _ India-Rubber,@. P.&Tel. Co. Swp.1 | Patent Avent» —H. Gèrdner … 3 
: Wheatley Kirk, Price & Goulty Sup. 11 Johnson & Phillips … .. +» 1 | pole Findie <a | 
Batteries. Laurence, Scott & Co... 19 O. Berend & Co. 12 
India-rubber, G.P. & Tel. Wks. Co. Thomson-Houston ... Poles | 
| Johnson & Philli tary Electric Light Carbons. & Philipe (Wool and 1 
| Telegraph Mfg: 2 Joseph Aird (wrought trom and steel). | 2 
| fon. 18 Genk Elec. Co. (0. 10 | Porepiain Appliances 
| Bells. Genl. Elec. Co., Ld.(G. Oop 10 
4 |: Genl. Elec. Co., Ld:(@. Binswanger.) Sup.10 | :@sodhouse & Reweca United : 11 | Wa Wood & Co. … 
Sheppard, Allarton & Madeley ... 12. Electric Light Fittings “| Porous Cells.—J. Stift & Sons ie "2 
Belting.=- Webb & Son eee eee # à : Pull 
Dorman & Smith coe eee eee 9 eys, Shafting, &e. 
Boilers.— Babcock Wileos Oo. pee ~ J. Braithwaite & Son . … 
Elec: (G. Binswanger. Railwa 
Berly’s Electrical Directory Sup. ‘14 |. Rashleigh:Phipps & Dawson . 1%} Saxk 
Electrical Engineer (N. Y.) Sup.:15 7  'B. Verity & Sons ... eee eee 2 | d 
Western Electrician (Chicago) Sup. 15 Walsall Electrical Co. ... Sup. 6 Schools Int 
Cabinet Work.—Eclipse Works .. 6 | Bngines for Electric Light. | ectri en up 
.M.F ft | 3 Owen’s College _... 18. : 
ings.— UGNES see rowe indiey Up. 
Phosphor Bronze Co. ... 8 |: Davey, Paxman _Screws.—Davis & Timmins : oe 18 
Chemicals. | | Greenwood and Batley ... Switches. 
Boor & Co. E Appleton, Burbey & Williamscn Sup. 18 
Griffin. Gas ngin ee eee 4 
Dynamos.—Andrews & Preece Sup. 7 Marshall, Sons & Co. .. 16 Faraday & Son. 10 
| H. Austin Sup. 7 John Mus we & Bons ; Genl. Elec. Co., Ld (G. Binswanger.) Sup. 10 
| Bolling & Lowe... Sup. 12 Pries s Oil E Switch... Sup. 8 
Giilcher Electric Light & P. Co. 13 | Sims & efferies Walsall Electrical Co. ... Sup. --6 
| 4 Co. Sup. Robey & Vous. Rawson United ... 11 
0 n & ese tockport ngine eee up. eers. 
| Laurence, Scott Co. eee Willans & Robinson eee coe & Mtg. Go eee 1 
Newton & Co. up. So Sup. _ ‘Telegraph Mfg. » 2 
. C. Oppermann __ ... ace re.—David Mose ns Sup. ‘a 
Parsons & Co.“ Sup. “4 | Fire Insurance. 
e avies eee eee eee ue onomisers. 
Ebonite. Glass ‘Manufactur ools. urchill . up. 
Harburg India Rubber Comb Ce. Sup.11 Genl. Elec. Co., La Biuswanger.) Sup. 10 ‘Tubes.—Joseph Aird: . | 
D. Moseley & Sons... … Sup. 9 | Ineandescence Lamps. Turbines:—F. Nell Sup. T9 
North British Rubber Co. ose ae ~ Brush Electrical Engineering Co. 10 Yulcanite (see Ebonite). 
Electrical Engineers and Contractors. Sunbeam Lamp Co. Sup. 3 | wire (covered). | | 
Acme Electric Works ... Sup. 1 Woodhouse & aweon United ... Fowler-Waring Oables Co. 
J. D. F. Andrews & 6 | India-Rabber. Glover & Co. 
& Preece .. eee Sup. D. India Bubber, G. P. & Tel. Wks. Co. 20 .W.T. Henley’s T .WorksCo. ... 4 
Emmott & Co., Ltd "6 -| Insulators, &c.—Bourne & Son 18 :::Midland Electric Wire Co. 
R. Bolton & Co. 13 Stiff & Sons... eee Phillips Bros. 
Callender’s Bitumen Tel. Telegraph Mfg. Co. wee . 2 | 
Charlesworth, Hall & Co. . Sup. 16 | Lubricants.—W. H. Will aie - | © “Telegraph . Co. oe Sup. 2 
Crompton & Co. ... .. Sup. 20 | Manufacturing Electricians. : |: United Wire Co... .. 6 
Drake & Gorham eee eee eee 2 Cox-Walkers ese eee eee 13 Woodhouse & Rawson United AE 11 
Electrical Eng. Corporation... Croggon & Co... wire (uncovered). | 
Elliott Bros. Dorman & Smith 9 Davis & Timmins... .. «. 18 
General Elec. P.& Traction Co. . 4 Elliott Bros. Bamsden, Camm & Co. … 18 
India-rubber & or eee eee 
Johnson & Phillips, | … Wire Covering Machinery. 
Laing, Wharton & Down... Sup. 4 Hartmann & Braun D 16 
Laurence, Scott & Co. a. International Electric Co. Sup. 7 Wood 
Paterson & Cooper gig King, Mendham & Co. Genl. Elec. Co., Ld.(G. Binswanger. 
Rashleigh & Dawson | Soott & Co. .. . F.& G. Harris 
C. A. Parsons & 0. eee . oseley soo ige 
Poole & White Sup. Be Nalder Bros. Woodhouse & Rawson United ... 11 
BOOK ADWERTISEMENTS APPEAR ON Page 14 OF SUPPLEMENT. 
MISCELLANEOUS ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, &e., §¢., appear on Sup. 11 (middle of paper.) 
CROMPTON & CO. LIMITED. 0. 
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| 
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 DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 
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ELECTRIC LIGHT FITTINGS. 
[Edinburgh Exhibition—sua No. 87. 


8, BERNERS STREET, W. 
Works: 9 & 10, NEWMAN MEWS. 


INTERLOCKING THE LOCK AN D BLOCK. 


The Board of Trade have ane get the of reat the “ Lock” and “Block” systems by actual connection betw: 
men Lev together with Supplemen Automatio Train Action, reliably 
rough into prastical use oh several lines, by Mers. FARMER, under protection of various Patents gran or them, 


SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, N. hai 
Manufacturers of Railway Signals, Work of overy description, Electrical and Mechanical, 


Devote special attention to 
STEAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS. 


Telegraph Adâreus— 
a3 
à 
$3 | H rs0 Den led Com 
23 sil Hla 12 to 100 are Coupe 
» M ct o Go and One Siver 
the moque, Price Lise, and full por for thelr Steam Engines and Boilers. 
DAVEY, PAXMAN & CO. Engineers, COLCHE — 


Lonpon Orrice: 189, QUEEN VICTORIA STREET, E.C. 


INCANDESCENCE LAMPS. 


THE BRUSH ELECTRICAL ENGINEERING COMPANY, Ltd. 
hereby give notice that they have acquired the Edison, Lane-Fox, and other 
Electric Lighting Patents, for AUSTRALASIA, INDIA, the CAPE OF 
GOOD HOPE, and NATAL, and that it is an infringement of the rights 
now secured by assignment to them to import, sell, manufacture, or use an 7 


INCANDESCENCE ELECTRIC LAMPS in those territories, except 
under their License. 


All orders for Lamps intended to be used in India, or in the above- 
mentioned colonies, must be referred to the BRUSH ELECTRICAL 


ENGINEERING CO. Ltd., 112, Belvedere Road, LAMBETH, S.E., 
from whom quotations and full infor mation may be obtained on application. 


sise No. 8975. Telegrams: “DETECTOR, LONDON.” 


DAWSON, 


SHOW Rooms: 58. BERNERS STREET, LONDON, W. 


The Best and most Artistic Show of Fittings in London. 


ELECTRIC LIGHT ENGINEERS AND CONTRACTORS... 


COMPLETE INSTALLATIONS, OR WIRING ONLY, CARRIED OUT PROMPTLY. ALL WORK GUARANTEED. TRADE SUPPLIED. 


NEW PATENT CEILING ROSE, 
Approved by all the Fire Offices and Supply Companies, 1s. 1d. net. ‘The most Perfect Ceiling Rose in the market.” 


Works: WHLLS MEHWS, w. 
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ELECTRIC aad AS APPLIED TO 
RAILWAY SERVICE. 


To those who have noticed the rapid extension of the 
electric light in America, and its ready application, 
amongst other institutions, to railway requirements, the 
apparent indifference of railway companies in England 


to its advantages must appear somewhat remarkable. - 


Again and again we are tempted to ask, is it indifference 
or is there any other reason ? 
England’s railway managers, or those who are more 
directly responsible for the despatch of business, are in- 
different to the requirements of their service. They 
are men specially selected for the onerous posts which 
they invariably fill with much credit, for their fitness, 


their ready business qualifications, and their keen ap- 


preciation of the value of time and money. We have 
seen that the light is employed in the interests of 
certain companies, so that it is clear its advantages are 
not kept under a bushel by the electrical departments 
of the several services. Is it that our large railway 
corporations are so conservative in principle that they 
cannot sever their connection with oil and gas? Or is 
it that the cost, being probably more than that now 
paid for illuminating a given space, is so much less 
than that required for the electric light ? We are in- 
In many in- 
stances we know how apt we are to look at any expen- 
diture which may exceed that which we for the present 
incur. Railway companies now light a goods shed or 
a marshalling ground for so much. To establish the 


electric light will call for a special outlay—perhaps of 


a sensible sum of money. It will cost in maintenance, 
possibly, more than is paid for the gas as now used ? 
Where is its advantage ? 


Those who look at the question in this manner will 


find in it no advantage; but there is another stand- 
point from which it may be viewed. We have heard it 
stated that the cost of a fairly heavy installation for the 
purpose of aiding the working of an important and 


We do not think 


‘a similar manner. 


somewhat circumscribed of a Bandon 
railway depôt was entirely recouped by the suppres- 
sion of the amount of losses incurred for goods of 
which the company was annually robbed. Whether 
this is so or not, we know it to be a fact that so 
greatly has, and does, the form of lighting now 
employed aid the working of the yard, that nothing 
would induce the officials to part with it; whereas, 
before the work had to be done with a light which 
practically rendered the darkness more visible, it is 


-now carried on under a light which. at all critical 


points affords an illumination as nearly equal to day- 
light as artificial light can approach. Trains arrivé, 
The shunter calls for certain roads. Standing near his 
train, the light shows him the instant the points are set 
and the road is made. The signal is given to the driver, 
and in a moment the vehicles for that road are on their 
way and another road is being asked for to be used in 
Thus, in ten minutes or a quarter 
of an hour, is the marshalling or the distribution of a 
train dealt with, as against a probable hour under the 
old method of hand and gas lamps. Nor should the 
question of safety to those engaged in the work be 
forgotten. Custom, it is said, brings with it contempt. 
The man who is careful as a new comer, often becomes 
indifferent to danger the more experienced he grows, 
With an imperfect light men must, at the best, be 
always onthe alert. With a light which renders clearly 
visible the approach. of renee the mishap of a moment 
should not occur. _ 

Another case, illustrative of the ‘advantage of a 


‘sufficiency of light to enable work to be dealt with 


expeditiously, comes to our memory. The traffic of a 
large goods depot, within a hundred miles of St. 
Martin’s-le-Grand, had so increased, that it was found 
impossible to deal with it during the night in sufficient 
time to get the trains out before the morning residential 
traffic took possession of the line. The goods trains 
were fairly stopping the passenger traffic, and there 
was no. apparently possible way of meeting the 
difficulty except by increasing the loading accommoda- 
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tion of the goods station, so as to admit of more 
vehicles being loaded at a time. This, at the time, 
was not possible, for the reason that money could 
not procure the land; had it, however, been 
procured this form of redress would have involved 
a combination of the inconvenience till the addi- 
tional accommodation had been provided. We believe 
it was due to the ready resources of the goods manager 
of the line, to which our remarks refer, that the com- 
pany was delivered from the dilemma in which it was 


thus placed. It occurred to him to throw more light 


into the goods sheds and yards, and this he did with 
no niggard hand. The loading stages and the shunting 
g.ounds were, ‘practically, flooded with light. The 


_ men worked with freedom ; hand lamps were set on 


one side. The time occupied in handling them was 
bestowed upon the actual work of loading and unload- 
ing the goods. The desired end was secured. The 
trains were disposed of to their time, and the traffic 
restored to its normal regularity. 

We give these as points in fact, where most im- 
portant advantages attended the introduction of the 
electric light, and where, in one instance, it is probable 
a large outlay for buildings and land was, at all events 
postponed, if not absolutely saved. They are facts 
which are probably as well known to the railway com- 
panies as to ourselves ; and it cannot be doubted that 
equal advantage might be secured by its employment 
elsewhere. That its employment effects a saving in 


labour—in men’s time; that it aids despatch ; that it 


is an efficient factor in the suppression of accidents, 
we think must be clear to all who care to consider its 
use in the sense in which we have instanced its utility. 
That it actually costs more than the existing outlay for 
a very poor and minor light, does not condemn it as 
more costly in the end. Take into consideration the 
issues secured, and we question if the advantage is not 


80 greatly on the side of the electric light as to utterly 


debar any comparison with other illuminants. | 

Electricity has been of the greatest service to rail- 
ways. It is difficult to conceive at this moment how 
the railway work of the country could be dealt with 
without it. Certain it is that an enormous outlay must 


have occurred in duplication of lines had not electricity 


aided in the regulation of the traffic. And it is equally 
certain that electricity will year by year, and day by 
day, prove itself, if well and judiciously handled, of 
still greater service. So many are its applications, so 
readily does it adapt itself to every requirement, and 
so exact is its proportionments when in operation, that 
it readily presents itself to the service of all who desire 
to avail themselves of it. In the illumination of rail- 
way stations, goods depots, goods yards ; in the mar- 
shalling of goods trains and in their distribution ; ; in 
the lighting of passenger trains ; in welding, and, 
possibly, at no distant date, in the operation of ma- 
chinery now worked by hydraulic power, we see 
a field of utility great alike to the community at large 
as, more immediately, to the railway interests. Shortly 
we may see a large portion of the City of London illu- 
minated by the electric light. It seems but a few 
years since our attention was drawn to the subdivision 


permanent lighting not only of our metropolis, but of 


Railway, Glasgow (North British), illuminated. by the 


_ lighted by electricity throughout. The station, in this 


of the arc, and nuw that we are arranging for the 


many of our most important towns, we may fittingly 
consider what has been the progress on railways ? 
Practically, railways have done -very little. Some 
few of our London stations—Paddington, Cannon 
Street, the London, Brighton and South Coast at 
Victoria, the London and South Western at Waterloo 
and Nine Elms, Cannon Street, Charing Cross, Liver- 
pool Street, and the Midland at St. Pancras—have been, 
and may, we presume, now be regarded 4s permanently 
lighted. But out of London we find little doing. At 
Glasgow we have the St. Enoch’s, Glasgow and South 
Western Station.and Hotel, the Central Station and 
Hotel, the Grangemouth Docks (both Caledonian), the 
Waverley Station, Edinburgh, and the Underground 


same means. 

In the provinces, Bradford stands forth as a brilliant 
exception.. The Midland Company has recently built a 
very fine and commodious station here, to which there 
is tacked on a charming hotel, replete with all the ad- 
vantages and comforts of the present period. The 
whole of this station, booking offices, waiting rooms, 
approaches, parcels office, cloak room, and all other 
offices, refreshment rooms, as well as the hotel, are 


respect, stands unique. It is the only station, we 
believe, extant, which has been so equipped. 

We do not know the reasons which have induced the 
Midland directors to thus again signalise themselves as 
pioneers in the application of a great and useful branch 
of science, but we feel that we do not stand alone in 
our admiration of an intelligent corporate body thus 
recognising and testing in an efficient and broad 
manner the worth of that in which they probably see 
a promising future. We understand that, in laying 
down the machinery for this installation, provision has 
also been made for lighting the new goods warehouse 
which is to be raised on the ground occupied by the 
old passenger station. In this installation we have 
hydraulic and electric machinery, with boilers, all 
within the same building, so that the utmost economy 
will be obtainable in labour. 

Before leaving the subject of lighting, we must not 
omit to add that the Midland is also laying down, and 


will shortly have in operation, one of the largest arc 


light installations extant—viz., 150 arc lights—for the 


illumination of the St. Pancras goods depot and the 


new goods warehouses and yards adjoining the St. 
Pancras passenger station. 

The application of electricity to the lighting of 
railway trains must necessarily feel its way, but the 
efforts made by the Midland to solve the question bear — 
with them every prospect of success. For some years 
the London, Brighton and South Coast Railway 
has been running trains illuminated by this means, 
the dynamo being driven from the axle of one 
of the vehicles, and the lights being sustained by one 


_set of accumulators arranged in the same vehicle. 


The experiments carried out by the Midland have 
taken a wider scope, and have had for their object the 
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determination whether electricity is capable of being 
applied to all the exigencies of railway traffic. Thus, 
with respect to main-line trains, and others, which are 
not always coupled, .e., trains en bloc—each vehicle 
carries its own lighting power, accumulators capable, 
when fully charged, of sustainining the whole of the 
lights of the vehicle for a given period—say, six. to 


eight hours—being provided in each carriage. Sofarthe - 


Midland has now had running for some time daily out 
of London two trains for Manchester and Liverpool, 
and two trains for Nottingham, Sheffield, Leeds, and 
Bradford ; and, similarly, two trains daily from each of 
the places named to London. These trains, together 
with a local “bloc ” train running between Manchester 
and Stockport, have the dynamo driven, like the 
Brighton Company’s trains, from the wheels of one 
of the vehicles on the train. We understand, however, 
that the Midland is now proceeding a step further, 


and fitting other trains, driving the dynamo direct 


from a small engine placed upon the locomotive. 

So far train lighting by electricity has been confined 
to the Brighton, South Eastern, Great Northern, and 
Midland. With the exception of the Midland there 
has been no attempt to deal with trains broken up on 
the journey, or for slipping coaches, &c., on the way. 
At the same time it is worthy of mention that experi- 


ments to a small extent, and extending over a very 
short period, have been made by the Great Eastern and 


Lancashire and Yorkshire Railway Companies. 
We can only hope that the experiments which have 


been undertaken, with so much success so far, by the 


Brighton, the Great Northern, and the Midland, will 
be pursued to that successful end which will establish 
so useful and so favourite a form of light for the com- 
fort of the travelling public. Difficulties invariably 
accompany new applications, and in the application of 
electricity to the purpose in question there are, un- 
doubtedly, many new phases to deal with. Apparently 


these have been, so far, so well met as to leave little — 


doubt of ultimate and complete success. 


THE HOPKINSON AMENDMENT. 


HOWEVER dry the subject matter, the perusal of a 


pile of statutory declarations furnishes, at times, an 
interesting and instructive occupation. We have read 
the Hopkinson Amendment Declarations once more 
before consigning them to the receptacle reserved for 
ephemeral literature, and with the evidence before us 
confess that we can find no fault with the decision of 
the Comptroller-General. The patent of the Brothers 
Hopkinson is for “improvements in the construction 
and application of induction coils,” and the patentees 
applied for leave to amend the above title by specifi- 
cally limiting their claims to coils used “for electric 
distribution,” these last three words being proposed to 
be added to the title. The claims were proposed to be 
narrowed down to two, which included secondary. 
generators having an approximately closed magnetic 
circuit of laminated iron—three claims for methods of 
regulation having been excised. The specification 


appears to have been carelessly drawn up, as it con- 
tains several clerical errors, for leave to correct which 
application was also made. These errors are “contact” 
for “éontrol,” “neutral” for “mutual,” and “ per- 
pendicular” for “ parallel.” Many sincere and solemn 
declarations were obtained by the opposition to 
show that they were not errors at all but that 
the words proposed to be used instead of them 
constituted an afterthought on the part of the 
applicants. 
Patents has allowed the corrections to be made, the 


_ fact that the words in question were verbal errors 


being perfectly clear from the description and. draw- 
ings—that is to anyone not an expert witness retained 
by the opposition. As is well known, the expert 
witness can display the profoundest idiocy or the 
sharpest intelligence, as occasion may require. 
Leave to amend the title has not been granted, nor 
have the claims been narrowed down. The opposition 
sincerely and solemnly declares that such amendment 


would entirely alter the scope and bearing of the. 


patent. Perhaps it would ; we are not quite sure, but 
we don’t think so. However, as there is a doubt on 
the point, the Comptroller has done right in dis- 
allowing the proposed amendment. The patentees 
say that the application of induction coils to elec- 
tric distribution is clearly implied in their. speci, 
fication, and that this would be understood by any 
person conversant with electrical engineering who 
read that document fairly. We say so too, for the fre- 
quently employed term “ secondary generator” proves 
this apparatus to be included under the more compre- 
hensive title of induction coil. But this affords no 
réason for allowing the amendment, and as the scope 


of a patent admits of more than one interpretation, if 


there are doubts, they had best be settled in the Law 
Courts. People who draw up specifications in loose 
fashion must be prepared for the pleasant contingency 
of a decision by J pe and Jury. 


Ta tho above heading we notice, 
in the New York Electrical Engineer 
of August 20th, a letter from Professor 
J. A. Fleming, having especial reference to the proposed 
connection of the names of Franklin and Henry with 
the titles of certain electrical units. However much 
these names are deserving of being held up to admira- 
tion, and of being preserved to memory, we think that 
the mania for inventing fresh terms has been carried 
to an extreme. Is it not sufficient that the names 
of Ampère, Faraday, Joule, Ohm, Volta, Watt &c., 
have been tortured, twisted, and scattered recklessly 
hither and thither? Must we further submit to an 
amplification of the already overstocked vocabulary of 
electrical terms? A veritable craze seems to have taken 
possession of the electrical world, but there is, after all, 
an amusing phase of the disease. The writer of the 


Electrical Nomen- 
clature. 


letter above alluded to, suggests that “the practical 
‘ unit of self-induction in the system of measurement 


which employs the ampére, volt, ohm, &c., should be 
called a hen.” Oh, shades of poultry vards! will not 
every barn-yard rooster arise and crow out his indigna- 
tion? The following paragraph—“ and bestow upon 
the unit a name which carries no suggestion of dimen- 


However, the Comptroller-General of | 
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sions, and which is susceptible of being used in such 
compounds as micro-hen and milli-hen convenient for 
subdivisions of the unit,” seems to us à direct insult 
levelled at Dame Partlet and her callow brood. The 
professor goes on to say, .“ There is nothing to prevent 
any one speaking of true lens, legal hens, or British 
Association hens, if it is required to be very precise.” 
What delicate definitions! Should suggestions of the 
nature proposed by Professor Fleming be generally 
adopted, an unlimited field is presented to the aspiring 


_nomenclatnrist ; the possible variations being almost 


endless, limited only by the number of names borne by 
men more or less famous in electrical science. But, 


perhaps, we have taken Professor Fleming’s suggestion 


too seriously. 
: ACCORDING to accounts which have 
** reached us at various periods the elec- 


: tric lighting at Bath is no unmixed 
blessing. After the installation had been running a 
short time many complaints were made of faulty 
lamps ; now matters seem to be a little worse. On 
Sunday night we are told the donkey engine used in 
the central station to feed the boilers broke down, and 
the alternators were shut off putting out the incan- 
descent lamps, which were not restarted that evening. 
Shortly after the arc machines, with the exception of 
one, were stopped for about three hours, putting out 
darkness, the men having to work with candles and oil 
lamps; later on, we are informed, the whole of the 
public arc lamps were discontinued for an hour. We 
are afraid this is calculated to bring some one into 
discredit, whoever that someone may be. 


WHENEVER we take upan American 
paper, which is published beyond the 
sphere of influence controlled by the alternating 
current party, we find such remarks as the following 


Kemmler’s Execution. 


by no means uncommon: “ Bat the horrible part of 


the execution, s0 many papers say, was the fact that 
the flesh on the top of the head and at the base of the 
spine was barned, and that death by electricity is there- 
fore a failure.” It is very sad indeed to think that a 
man like Kemmler, who was devoid of all that pertains 
to humanity, should be slightly burned. This little 
preface to his hereafter should be considered simply as 
a preliminary that he might become to some degree 
accustomed to his future state, and we believe that a 
continuance of the law which made death by electricity 
legal will have a salutary effect upon the criminal class 
in New York State, and that other States might do 
‘worse than adopt it. | 

f THE Financial News of September 

ga 3rd recalls its words of June 11th, to 

; the following effect :— Next to the 
rise and fall of the Paris Syndicate, the most important 
event which has happened in the copper trade of late 
years is the discovery of the Elmore copper-depositing 
process,” and adds: “ When the Société des Métaux 


fell to pieces, M. Secrétan was under contract to buy . 
_the foreign patents for £700,000. Two official state- 


ments have just been published respecting the relative 
estimated value of the shares in the English and 
Foreign Elmore’s Copper Depositing Companies. It is 
pointed out with regard to the former that the plant 
now in process of completion will yield a profit of 
£174,720 per annum, enabling the company to pay a 
dividend of 100 per cent. and leaving a surplus of 


half the street arc lamps and leaving the works in — 


£34,720. It is deduced from this that the shares: which 
now stand at about £7 should be worth £20 each, and 
Mr. Elmore says that ‘at no very distant period they 
will stand at £50 each.’ The shares in the Foreign 
Company are estimateü on the basis of the sale of four 
groups of patents now in negotiation, the total antici- 
pated receipts from which amount to £566,500, giving 
£17 each to the priority shares atid more than £34 each 
to the founders’ shares, apart from the value of shares 
in subsidiary companies.” The above predictions are 


very pretty,.and doubtless will send a warm thrill. of 


excitement through the holders of Elmore copper 
shares, but they must, of course, be taken with a grain 
of salt. We sincerely hope the forecasts will be verified, 
and that the example of-the Société des Métaux may 
not be followed, for with success no one will be 
harmed. We should, however, much like to get at 
genuine manufacturing results rather than the price 


mense profits. 


rigging through means of vague statements of im- 


THERE was a paragraph in last 
week’s Engineering which a practical 
bleacher informs us could only be 
made by an. enemy to bleaching by electrolysis or a 


Bleaching by 
Electricity. 


promoter of the Chemical Union. Our correspondent — 
is ready to prove that such results as those reported — 


would be much dearer than bleaching by chloride of 
lime, and would condemn the electrolytic system if 
nothing better were done. He encloses us the follow- 
ing letter from the London Electric Bleaching Com- 
pany to a Manchester firm, and expresses his readiness 
to conduct the experiments in the presence not only 
of paper makers but of the representatives of the elec- 
trical press :— 

Bleaching by Electricity. 

: Dear Sirs,—Referring to our former correspondence, we intend 
next month to demonstrate on a commercial scale the superiority 
of our process for bleaching by electricity over the present method 
by means of bleaching powder. By our process, each manufac- 
turer can produce the quantity of bleach he requires daily, without 
any more trouble than in preparing the solution of bleaching 
powder. The plant and machinery are not expensive; and are 
easily adapted to the present system. The bleach produced by 
electricity has the same decolorising properties as chloride of lime, 
and none of its drawbacks. By our electrical process bleachers 
will be enabled to produce the equivalent of a ton of 
bleaching powder, at half the present cost. Our demonstrations 
(which will last a fortnight) will show, lst. The transformation of 
common salt and water into bleaching liquor of the required chlo- 
rometric strength for the ensuing operations. 2nd. The bleaching 
of a few cwts., or say half a ton of paper pulp, or of vegetable fibres, 
in less time, and at half the cost, as compared with when bleaching 
powder is used. Kindly let us know if you will favour us with 
your presence, or with that of your representatives, and as soon 
as our installations are completed, we shall let you know the date 


of our experiments ; and, if you wish it, we will bleach your own 
materials. 


. IT is probable that big things may be 
expected in the way of electric light- 
ing at Birmingham very shortly. 


Electric Lighting in 
Birmingham. 


_ Already a good many street mains are laid in the cen- 


tral portion of the town, and the work is being rapidly 
pushed on. The company responsible for this is the 
Birmingham Electric Supply Company, which had the 
provisional order transferred to them by Messrs. 
Chamberlain and Hookham last year. Their order 
enables them to supply the electric light to the richest 
neighbourhood, in which are all the public institutions, 


theatres, banks and offices. It is expected that a station 


will be erected capable of supplying 20,000 lights. It 
is high time that the chief town of the Midlands 
bestirred itself to acquire a good system of electric 
lighting ; private lighting has been carried on, but only 


in one or two of the theatres and other buildings. It 


is, therefore, with satisfaction we hear of the work 
likely tu be accomplished by the local company. 
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THE HEDGEHOG TRANSFORMER. 


Last year Mr, Swinburne brought forward the theory 
that an open iron circuit could be made more efficient 
than any form of closed iron circuit transformer. The 
loss in a transformer.is made up of loss in copper due 
to resistance and the loss in iron due to hysteresis. In 
calculating the efficiencies of transformers, the loss in 
the iron has generally been left completely’ out of 
account, and the loss in copper alone considered. 
Hence the efficiences of 97 and 98 per cent. claimed for 
closed iron circuit forms. If the loss by hysteresis is 
taken into aecount, allowing the losses as given by 
Ewing, the loss in iron in closed circuit transformers, 
as usually designed is some 10 per cent. of the full 
load. As the loss in ire goes on all the time a trans- 
former is in circuit, thi$ is very serious. The propor- 
tion of actual to possible output of energy per day 
varies in different districts, but in most stutions the 
average use of lamps is less than two hours a day, 
including all the lamps installed. The transformer 


must be large enough to feed all the lamps installed, 


so it runs, say, an average two hours of full load a day. 
If there is a loss of 10 per cent. of fuil load in the iron, 
this gives an actual efficiency of 45 cent., even 
neglecting the loss in copper. Inthe Hedgehog form 
the proportion of iron is very much reduced. The 
cross section of the iron is much less, and the length is 
about one-third of the closed circnit.form, as it has not 
to sürround the wire. The result is that, even in small 
transformers, the iron loss is under 1 per cent. of the 
full load. One per cent. of the full load gives 89 per 
cent. all day, neglecting copper loss, against the 45 per 
cent. of the closed circuit. This is neglecting copper, 
however, and the copper loss is greater in the Hedge- 
hog form, so this is an exaggerated comparison. Such 
a transformer really has an efficiency of about 87 per 
cent. all day. 3 | 

The theory of the Hedgehog form is this : If a closed 
iron circuit is used, the iron circuit must be long, to 
embrace the copper coils. The only way to shorten it 
is to make the copper coils smaller. This means using 
a higher current density which, is wasteful, or fewer 
turns of copper. Fewer turns of copper demands either 
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a higher induction in the iron, or agreater cross section, 
and both of these mean greater loss by hysteresis. If 
the iron circuit is opened, the sides of the embracing 
core can be removed, so the loss by hysteresis is divided 
by three. As there is now plenty of room for copper, 
the turns and cross section can be increased, and the 
iron reduced still further. The object: of introducing 
the closed iron circuit was to reduce the magnetic re- 
sistance. An open circuit transformer has much higher 
magnetic resistance. ‘The question of magnetic resist- 


ance is not so important as might at first sight appear. 


Its increase demands more excitation, or more magneto- 
motive force, and this increases the loss in copper. The 
best form is thus a compromise. The Hedgehog ends 
are to reduce the magnetic resistance. In a conductive 
circuit the resistance is low, if the current density is 
low in all parts where the specific resistance is high. 


Similarily, in a composite magnetic circuit of iron and 
air, the magnetic resistance is low if there is never a 
high magnetic current density or induction in the air, 
which has high specific magnetic resistance. The mag- 
netising current in a Hedgehog is high; but as it is 
a quarter of a period behind the primary current in 
phase, and as the primary wire has to be lafge enough 
to carry the primary current, the loss in watts is small, 
As this loss goes on all day, however, it is by no means 
unimportant, and has to be included in getting ont the 
efficiencies of these transformers. The construction of 
these transformers, as carried out by Messrs. Swinburne 
and Co., of Teddington, is very simple. A gun métal 
casting of cross shaped section forms the backbone. 
It is spread out at each end, forming legs at one, and 
taking the circular terminal board at the other. It also 
carries insulating flanges which form the ends of the 
coils. Into the four recesses in the core are put four 
bundles of soft iron wire. These are taped over, and 
the secondary is. wound on, The secondary is then 
covered with two layers of ebonite, and the flanges are 
also faced with the same material. The primary is 
then wound on in two compartments, separated with 
ebonite after the manner invented by Gramme, so that 
both ends come outside, and as far removed from each 
other as possible. The ends of the core are then spread 


out, and the transformer tested under 4,000 or 5,000 | 


volts ; the insulation in meghoms being read by a 


_ peculiar instrument which measures the effective re- 


sistance under an alternating current. As iron cases 
cannot be used, as they would be magnetised by the 
transformer, and as any metal would. have Foucault 
currents generated in it, stonewa#fé jars are used for 
cases. These have lids bolted down with holes for. the 
leads, as shown. 


ELECTRIC LIGHTING MANY TIMES: 
SUPERIOR TO GAS* 


By PAUL HOHO. 


AT a conference which took placs in connection with 
the last general assembly of the Union of Engineers 
graduated at the University of Louvain. I had occasion 
to make a comparison between certain figures relative 


to the yields of an electric incandescent lamp and 4 jet 


of gas. I was greatly surprised at the astonishment 
which my conclusions evoked, even amongst elec- 
tricians ; and I was induced thereby to,repeat my ¢al- 


culations in our society with a view to raising a dis- 


cussion so as to accentuate the affirmative character of 
the conclusions which might result. In any case it is 


well to proclaim aloud and to reiterate figures which. 
ought certainly to find a place on the leading page of 


every engineer’s: pocket book. The matter is one of 
extreme simplicity and, frankly, I ought to apologise 
to you for introducing one so elementary.- : 

The entire question reduces itself to this: What 
amount of energy is required by an incandeseent lamp 
on the one hand and a gas jet 'on the other, in order 
to produce an equal amount of light, for example, an 
amount equivalent to 16 candles ? 

Allow meto make a slight digression for the purpose 
of assisting somewhat in preparing gas for the sentence 
which is about to be pronounced upon it by figures 
which admit of no appeal. __ | | 

The action of the incandescent lamp is based upon 
the fact that the energy of the electric current in 
traversing its filament tis transformed by reason of the 


resistance offered. by the latter, into calorific energy, — 


which emanates from the filament in the form of 
calorific rays: But, as you are aware, a solid body if 
placed in a certain temperature becomes incandescent, 
that is, a part of the calorific rays becomes luminous. 


* A. paper read before the Société Belge d’Electriciens. 
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For the complete utilisation of this property it would 
be necessary to attain to such a temperature that 
the proportion of the luminous rays to the total radia- 
tion is the maximum. Unfortunately the physical 
constitution of the filament, as we actually possess it, 
does not admit of its being placed above a certain tem- 
perature, and we are compelled, therefore, to moderate 
the action of the electricity in the lamps. The incan- 
descent lamp, as far as it goes, is consequently very far 
from realising our ideal, and in order to bring about its 
perfect action upon this principle, electricity is com- 
pelled to await the progress of chemistry, which I hope 
will one day give us a body upon which electricity 
will be able to exercise its action without restraint. I 
will not expatiate upon what may be reasonably expected 
by electricity upon this head, but will base my calcula- 
tions upon results as they have been actually obtained. 

As regards the gas jet, I would first of all remark 


what a singular idea was that which sought to light up 


the universe by means of a flame. A flame, as you are 
aware, is essentially composed of gaseous elements, in 
which is found a comparatively slender quantity of 
solid particles. Now, we learn by physical science, 
that from gas, at whatever temperature it may be 
carried, emanates very little or no light ; all its rays are 
calorific, and the light which emanates from the flame, 
is exclusively composed of solid particles, notably 
carbon. | 
_ Is it possible to imagine a more irrational method of 
lighting? You may attempt to excuse it by saying 
that it has for along time been the only one we knew. 
I admit the excuse, and even that it is a serious one, 
but you must also confess that it is the only one. 
A priori, we are in a position to foresee the wretched 
result to be had from a gas jet ; and it only remains to 
compare the figures. 

An incandescent lamp of 16 candle-power consumes 


at its terminals 2, 2}, 24,3 to 3} watts per candle, or, 


32, 36, 40, 48 to 56 watts for every 16 candles, which 
amounts to 32, 3 6, 4, 4°8, 5°6 kilogrammetres per second 
for every 16 candles. 3 

On the other hand, a 16 candle-power gas jet con 
sumes 180 litres and more per hour. 

Now, a cubic metre of gas, by its combustion, gives 
out 6,000 calories (according to M. Fresca’s calculation) ; 
and 180 litres will give out 6,000 x oa = 1,080 
calories ; 1,080 calories = 1,080 x 424 = 457,920 kilo- 
grammetres, which a gas jet consumes per hour, that is 
ao = 127-20 kilogrammetres per second. 

It only remains now to compare this consumption 
of energy with that of an incandescent lamp as set 
out below. 


127-20 kilogrammetres 


39°75 ; 

127-20 kilogrammetres _ 35:98 - 
| 3°6 
127-20 kilogrammetres 96-50 : 
127-20 kilogrammetres _ 99.7) 


From these I conclude that in order to produce a 
luminous intensity of 16 candles, a gas jet consumes 
22°71 to 39°75 times more energy than an incandescent 
electric lamp, counting the latter at 2 to 34 watts per 
candle, and the consumption of gas at 180 litres per 
hour. I conclude, further, that the incandescent 


supplies an illumination absolutely 22 to 40 times that — 


of a gas jet. | 

That is all I had to prove, and I could content my- 
self with pointing out that in order to destroy these 
conclusions it will be necessary to invalidate the pre- 
ceding figures, which is, I repeat, impossible. How- 
ever, as I foresee myself being answered in the eternal 


' refrain of “theory and practice,” I will dwell a little 


longer upon the matter than it really demands. 
In the above conclusion I have specified all that the 


_ figures teach ; they tell us nothing more, but, above all, 
nothing less. We therefore have it that the incan- 


descent lamp constitutes a transformer for the produc- 
tion of luminous energy 22 to 40 times more perfect 
than the gas jet, comparing the two individually with- 
out regard to the production of energy by the one, or of 
gas by the other. This is the first thing to be esta- 
blished. 

Next, as regards the production of electric energy 
and the production of gas. 

Energy is present in nature under various forms ; 


under that of chemical energy in carbon and other © 


bodies—as calorific energy, as the energy of gravitation 
and of masses in movement, for example, the fall and 
flow of water. 

Gas can only be obtained from coal, and, in certain 
cases, where it already existant in nature, whilst it 
cannot be drawn from energy which exists in other 
forms unless in the most roundabout and impossible 
way. | 
= Electric energy, on the contrary, may be obtained by 
the transformation of energy existing in any form, 
with various results. Thus coal may be trans- 
formed into electric energy by a series of trans- 
formations yielding a feeble result which is succes- 
sively diminished by each transformation ; the mecha- 
nical energy which may be employed upon a shaft 


‘moved by a fall of water, may be transformed into 


electric energy and afford results unknown in any 
other industry, 85, 90, and even 93 per cent., for 
instance. 

Therefore in comparing electricity with gas, it would 


be absolutely unreasonable to deal with energy as exist- 


ing under one form only. 
_ If gas, for the sake of a cause which is otherwise 
indefensible, demands that the comparison be made 


_ from the standpoint of the energy of coal compared 


with that of gas, electricity will not shrink from the 
comparison ; but should electricity in its turn call for 
a comparison with other forms of energy, the protests 
of the advocates of gas would only be equalled by the 
disastrous results to their client. mate 

However, for the production of light, it suffices on 
principle to have a suitable transformation of energy, 
nothing but energy, and this as much as possible free 
from : carbon fumes and from the emanations of car- 
bonic acid and other similar products whose influence 
is little beneficial. It is true that coal is to be found 
in large quantity in nature, and that in this country, 
as a rule, it offers the most economical and convenient 
form of energy for our needs. But we are not merely 
arguing the case of Brussels, and without admitting 
the hypothesis that some day or other we shall have to 
make use of the Niagara Falls, we have still in this 
country waterfalls and flows which could be easily 
utilised,and which have, in fact, beensovery frequently. 

We by no means decline to institute a comparison 
with gas on the standpoint of coal or of gas even, 
but first let us point out the insufficiency and exclusive- 
ness of the comparison. | 

Thus, 10 kilos. of coal furnish a maximum of 
3,000 litres of gas, or a quantity sufficient to feed ten 
jets of 16 candle-power during one hour and forty 
minutes. To produce electric energy from coal, we 
are obliged in the first place to transform, by a series 
of transformations, the energy of coal into mechanical 
energy and next into electric energy. With the aid 


of a good condensing engine, 10 kilos. of coal will | 


furnish 8 horse-power hours upon the shaft, by means of 
which thedynamo electric machine will furnish 8 H.P.H. 
x 75 kg. x 9°38 w. x 80 per cent. = 4,800 watt-hours, 
or the amount of energy necessary for supplying 10 
incandescent 16 candle lamps during 84ths to 15 hours 
Result in favour of electricity : | 


8% to 15 _ 5; to9 
12 1 | 
and, moreover, the firsttransformationsof the energy, up 


. tothe driving shaft, before electricity had come into play, 


had only furnished a total rendering of 10 per cent. 
In fact, 1 kilo. of coal gives an immediate yield of 
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5,000 calories = 2,120,000 kilogrammetres, whereas upon 
the driving shaft we have 0°8 H.P.H. x 75 kg. x 3,600 s 
= 216,000 kilogrammetres, which gives a rendering 


216,000 

of 5 130,000 0:10 = 10 per cent. 

Let us now make the comparison on the score. of gas, 
that is, by employing the 3,000 litres of gas produced 
by 10 kilos of coal on\the one hand directly in the 
gas jets, and on the other for producing, by means of 
various transformations, electrical energy for the supply 
_ of incandescent lamps. The 3,000 litres of gas will 
supply, it is said, 10 jets of 16 candle-power during one 
hour and 40 minutes. On the other hand they: will 
supply upon the driving shaft of a gas motor Oy = 
4-286 horse-power hours, by means of which the dynamo 


will furnish 4286 H.P.H. x 75 kg. x 9°8 w. x 80 per cent. © 


= 2,560 watts hours, or the amount of energy required 
for supplying 10 16-candle incandescent Jamps during 


44 to 8 hours. 
| Result in favour of electricity 
45 to 8 274to48 
1 


And, moreover, the gas motor, which consumes 700 


litres of gas per horse-hour only returns 15 per cent. 
yield. In fact 700 litres of gas give immediately 


100 6,000 = 4,200 calories = 4200 x 424 = 


1,000 


1,780,800 kilogrammetres ; whilst on the driving shaft — 


they gave 75 kg. x 3,600 = 270,000 kilogrammetres, or 
270,000 

1,780,000 

These figures point their own conclusions sufficiently 

clearly, precisely, explicitly and instructively to be 
developed by us. 

I have only to point out what follows as a consequence : 


= 0:15 = 15 per cent. 


1, The loss which occurs in obtaining electric 


lighting by means of coal or gas, is not to be 
attributed to electricity but to the successive trans- 
formations of energy with very slender results, before 
electric energy is obtained. 
2. Directly electricity comes into play, that is when 
mechanical becomes transformed into electrical energy, 
the yield is enhanced to 80 per cent. (as mentioned in 


my calculation), and may in fact reach to 85, 90 and 93. 


per cent. and more. 

3. Therefore in spite of the preliminary very un- 
favourable transformations electricity, a total result 
is obtained which is notably superior to gas, as I have 
shown in the foregoing figures. 

These will be found to gain in importance and to 
accentuate the advantages of electricity if we take into 
consideration the following three facts: _ 

1. The transformation of energy in general in all 
these forms makes continuous advances. Whilst these 
advances constitute an immediate advance for electric 
lighting, they bring with them no advantage for gas 
lighting. It is true that gas is in no way prejudiced 
by the transformations undergone by it before its 
utilisation, but its failure consists entirely in its em- 
ployment as a lighting medium. | 

2. The transformation of electric energy is making 
rapid progress. The same cannot confidently be said 
of gas, which after over 4 hundred years of use, finds 


itself already outstripped by a luminant which hardly 


counts an existence of 10 years. 

3. Electric energy is peculiarly transportable from 
long distances, a fact which enables it, and will enable 
it, to overcome local circumstances disadvantageous to 
its production, by enabling its production in localities 
where the conditions are more favourable. 


Copper in America.—A representative of one of the 
largest copper houses in America says the demand for 
a à nd wire is beyond the wildest hopes of the mann- 
acturer, 


PROGRESS OF TELEGRAPHY IN AUSTRIA. 


[FROM A CORRESPONDENT. | 


RECENTLY an improvement in the Morse apparatus has 
been effected by means of an invention made by Joseph 
Stulc, of Jägerndorf, the manager of the Moravia- 
Silesia central line. This invention is not an improve- 
ment or a simplification of the Morse apparatus itself, 
but it promises noteworthy results as regards economy 
of working material. The idea upon which Stule has 
effected his arrangement of stations is founded upon 
the division of the current and upon its insulation. 
He has arrived at the important result that local 
batteries can be definitely dispensed with in telegraph 
working. This is an important advantage in the large 
telegraph systems of the Government, and in railway 
lines with many branches, as it involves a great economy 
of material, and dispenses with the trouble of filling up 


the batteries and exchanging those which have become | 
unserviceable. | 


With this invention, which has been arrived at in a 
very simple and ingenious manner, involving no extra 
outlay, there are connected other advantages of much 
importance, especially on railways which have to main- 
tain separate batteries to work signals (bell signals and 
distance-signals). Thanks to the idea of Stulc, which 


has been tested experimentally, an economy in working 


material of nearly 50 per cent. has been attained with a 


current which does not exceed the normal strength. 


Of not less importance is the advantage of the same 
idea in subdividing the current, as Stulc has succeeded 
in working with a different strength of current. It 
often bappens that the line current, from different 
causes, is weakened to such an extent that the Morse 
apparatus gives only illegible signs, whether because 
the two stations corresponding with each other are too 
far apart or that various intervening stations disconnect 
their arrangements on the approach of a thunderstorm. 
Stulc has met this difficulty in a most satisfactory 
manner. 3 : | 

It must further be noticed that Stulc has devised a 


certain method of protecting the telegraphic stations 


from lightning. | 

Another not less surprising success of the same 
inventor is that he has rendered it practicable not only 
for stations of the same portion, a, of the main line, A, 
to correspond with the stations of the branch line, B 
—which is nothing new—but also the stations of the 


portion, B, of the main line, A, may speak with the 


same branch line, B, a result which has hitherto been im- 
practicable. This is important, for, in the first place, the 
communication of messages through intermediate 
stations is a waste of time ; and, in the second, it increases 
the chances of error. Finally, it must be mentioned that 
Stule has encountered a misfortune at the very outset. 
In his delight at the success he opened heart and 
mouth to a specialist. The latter, abusing his con- 
fidence, applied for patents in Austria and Germany. 
This affair has occasioned an investigation which may 
possibly have to be decided by the courts of law. Fortu- 
nately the “good friend” has not fully grasped the 


idea of Stulc, so that there are many important defects 


in the scheme of the patentee. Herr Stulc has 


received many offers of financial assistance from patent — 


offices abroad. 


WHAT CONSTITUTES A DANGEROUS 
ELECTRICAL CURRENT P* 


By NELSON W. PERRY, E.M. 


PART II.—CONCLUDED. 


THE average normal resistance of an adult body from 
hand to hand may be accepted as 1,000 ohms. As the 
highest estimates have usually placed the quantity ne- 


* Western Electrician. 
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cessary to kill at not more than one ampère, if passed 
from band to hand or head to foot, the electromotive 
force that must be associated with the same idea will 
be 1,000 volts, because the pressure is capable of forcing 
just one ampère of current through a resistance of 
1,000 ohms, We must not, however, assume from this 
that all currents of 1,000 volts that pass thus through 
the body are necessarily fatal, because currents may 
exist of vastly greater electromotive force but lacking 
in quantity—such as, for instance, the spark from a 
Leyden jar, which may be many thousand volts, and 
yet be 80 insignificant in quantity as to permit of its 
being taken without unpleasant effects. Then, again, 
if we should assume a case in which, say, a single 
ampère of current would only be just sufficient to cause 


death, it is not to be taken for granted that death could 


not be caused in any way by /ess than one ampère. 
Prof. Tait and Balfour Stewart, in their joint work, 
‘The Unseen Universe,” call attention to the different 
effects that may be produced by the same amount of 
energy when applied in different ways, and cite as an 
illustration, that a pillow weighing 30 lbs., moving ata 
rate of 10 feet per second, that is a velocity it would 
attain if it had fallen a little less than 2 feet, has nearly 
the same energy as a pellet of No.1 shot as it leaves 
the muzzle of a fowling piece. ‘“ How different the 
quality of these equal quantities of energy of the same 
kind,” say they. | 
Then, again, it is observed that a force suddenly 
applied will often produce very different results from 
an equal oné that has been gradually applied, and an 
interrupted or alternating current of electricity is found 


to produce more violent physiological effects than a 


continuous or steady current of the same electromotive 
force. 7 | 
In the present state of our knowledge, it is not pos- 


sible to arrive at the increased effect quantitatively, but 


that there is increased effect is a matter of very com- 
mon experience, Mr. Edison is quoted as having stated 
that three volts of the alternating current would be 
fully equivalent, in physiological effects, to eight volts 
of the direct current. Mr. Westinghouse would pro- 
bably not admit that there was anywhere nearly s 

much difference between the two. | | 3 

It is desirable that we do not here confuse the effects 
due to the breaking of a circuit. 

Everyone is familiar with the thumping that occurs 
when the water is suddenly turned off in a long pipe. 
There is no jar when the water is turned on at the 
faucet, but if the pipe is very long, and the water is 
under considerable “ head,” a sudden turning off of the 
flow may result in such a thump as to burst a pipe 
capable of withstanding a very much greater pressure 
than that due to the head of water. In fact, this extra 
pressure, due to the sudden stoppage of a flow of water, 
is utilised in the hydraulic ram to force water higher 
than its source. 

Now, in the flow of electricity, we have an exactly 
similar phenomenon. While the sudden closing or 
starting of an electric current will produce momentary 
physiological or magnetic effects in excess of the same 


current more gradually applied, its electromotive force 


is not increased by its sudden starting ; but-if a circuit 
be suddenly broken, we have effects exactly analogous 
to those observed in the case of water in a pipe. If the 
wire be very long, these increased effects become more 
apparent, and, if the long wire constituting the circuit 
is coiled many times around a soft iron core, as 
in the case of an electro-magnet, the voltage may 
be enormously increased by the breaking of the 
circuit. This effect, which is said to be due to 
momentum in the case of water, is called the “ extra 
current,” and is ascribed to “ self-induction ” in the case 
of the electric current. 

In some cases this extra current may be several times 
as strong as the normal current, and it thus becomes 
apparent how an otherwise harmless current may be- 
come an agent of death. | 

For instance, where a man might catch hold of a 
broken trolley wire carrying a current of 500 volts with 
safety, if it were merely hanging down and not touch- 


ing the ground, he would in all probability be instantly 
killed if he found such a trolly wire lying on the 
ground and he should pick it up, because in the first 
case he would be merely completing the circuit through 
his body to the ground of a current that is usually con- 
sidered safe, and in the other, by breaking such a cir- 
cuit already completed, he would get the benefit of 
the “extra current ” which might be several thousand 
volts. | 

It may be laid down as a very safe rule to follow, 
therefore, to be always suspicious of every wire one 
meets with in these days, but be especially suspicious 
of every wire one finds lying on the ground. It is 
harmless there, but it may be exceedingly dangerous 
to lift -it up. If it is a charged wire, and one can 
never be sure that it is not, it is sure to be more 
— to handle than its normal current would 
imply. | | 

While a dose of electricity not sufficient to kill is 
exceedingly painful, as the writer and almost every 
other electrician knows by experience, it is perfectly 
certain that a sufficient dose is perfectly painless. : 

Jules Verne, in his story, “ A Journey to the Moon,” 
places his heroes in an immense projectile, which is 
fired at the moon from a cannon of suitable propor- 
tions. After the projectile has started on its journey, 
the hero is at first mystified by the fact that he has 
heard no report of the explosion. 


projectile should have an initial velocity greater than 
that of sound. He concludes, therefore, that he could 
not have heard the explosion because he has kept ahead 
of the sound. 

A little over a year ago the writer, by invitation, 
formed one of a select audience of gentlemen before 
whom Prof. Maybridge showed with the lantern a 
series of instantaneous photographs. In order to make 
the intervals between the exposures as well as the 


times of exposures exceedingly short, the plates had 
been exposed and stopped by means of an electric 


current. | 
One very interesting series of pictures that he showed 
was intended to illustrate the slowness of the brain in 
receiving impressions. To illustrate this, he had em- 
ployed two women—one stood in a bath tub and the 
other stood upon a chair and poured a bucket of water 
over the former’s head and shoulders. In order to 
make the shock more intense, Prof. Maybridge had had 
the bucket filled with icewater, unknown to the victim, 
who would scarcely have consented to the ducking had 
she known the temperature of the water. One view 
represented the water tipped over, and the water fall- 
ing, but not yet quite touching, the girl’s head. The 
next view showed the water already splashing from her 
head and shoulders, but although the water had already 
touched her, and some of it had splashed off from her 
shoulders, still she had not yet received the sensation. 
The third picture showed her just beginning to 
respond to the shock, and the subsequent ones illus- 
trated the various phases of this response; but what 
interests us here in this connection is the second view. 
The electric current had in that case first exposed the 


plate, and then after a very short interval had shut it 
_ off again ; that is to say, had acted twice with an in- 


terval of time between the two sufficiently long for tbe 
sensitive plate to take an impression of the view, and 
this after the icewater had touched the woman’s 
shoulders, and before she was conscious of it. 

This is the reason that death by electricity if applied 
in sufficient doses must be absolutely painless, that with 
the velocity of light, or at about 186,000 miles per 
second, the impulse has gone on its way and completed 
its work. In fact, there are reasons for believing that 
death by this means is so swift that the dose could be 
repeated a number of times within the interval that is 
known to elapse between the receipt of an injury and 
the cognizance of it by the brain. 

In receiving an electric shock it makes a very great 


difference how we have come in contact with the current, 


and in accidental cases it is almost imvossible to tell 
just what the conditions were, and consequently how 


He refers to his 
figures, and finds that, according to his calculations, the 
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much current passed through the body. For instance, 
let us take an ordinary arc light circuit such as are 
common in all of our cities. Such a circuit carries a 
current usually of 9°6 ampéres at a pressure of 45 volts. 
I speak of this kind of circuit because in the popular 
mind it is considered particularly deadly. One may 
catch hold of the bare conductor with both hands with- 
out feeling the slightest shock, because then the body 
forms what is called a “derived circuit” of high re- 
sistance, while the wire between the hands is of very 
low resistance. The law of.flow in such cases is that 
the current will divide itself among all paths to which 
it has access in proportion to the conductivity of those 
paths. In the case just cited the conductivity of the 
wire between the hands may be 5,000 times as great ag 
that of the body, and in that case 5,000 times as much 
current would take that path as the other, leaving ,38,ths 
ampère the quantity that would pass through the body 
—a quantity so small as not to be perceptible. 

If one placed his hands on the wire so that a lamp 
came in between them, the resistance of the lamp would 
be added to that of the metallic path, and its conduc- 
tivity would no longer be 5,000 times as great as that 
of the body—it would be less, and therefore a greater 
proportion of the current would pass through the body 
than in the first case. The greater the number of lamps 
“ short-circuited,” as the technical phrase is, the smaller 
the proportion of the current that will follow the wire, 
until if so many lamps and other resistances are in- 
cluded between the two hands that the resistance of 
that part of the current is as great as that of the body, 
then half the current will pass through the body, and 
half will follow the wire. 

It might be perfectly safe, therefore, to catch hold of 
both of the wires of the so-called deadly arc light circuit 
_if one were sufficiently far from the dynamo so that 
there were but two or three lights beyond him, whereas 
it would be surely fatal to do the same thing near the 
dynamo, where, by so doing, one would short-circuit 
many or all of the lamps on the circuit as well as the 
resistance of the circuit itself. ? 

In practice, however, it is never safe to touch even 
one of the bare wires of such a circuit unless perfectly 
insulated from the ground, for the reason that there are 
liable to be leaks or ground connections somewhere 
along the line, and by touching one wire, while stand- 
ing upon the ground, a path would be opened for the 
current from the point touched through the body and 
the earth to the leak, thus short-circuiting all of the 
resistances between the two points. 

It is therefore another safe rule to follow—never 
connect two points of an electric circuit between which 
there exists a high resistance of any kind, by means 
of the body, as the high resistance forms an obstacle to 
the passage of the current through that conductor, and 
forces it to take any other paths open to it. 

In the case of a shock by coming into contact with 
an arc light wire, while in more or less perfect electrical 
connection with the earth, it is always due to an earth 
connection somewhere else on the line. It is not in- 
frequently claimed in such cases that the shock received 
is due to the full force of the current, which in many 
are light circuits runs up to 3,000 volts or over. This, 
of course, is seldom true. In fact, in such cases it is 
usually utterly impossible to tell just what current was 
received ; first, because the exact location of the leak 
or leaks on the line is usually never known at the time 
of the accident, and therefore it is impossible to tell 
just how many lamps or other resistances have been 
short-circuited ; and then, in the second place, the 
normal resistance of the body is usually not the only 
one concerned in the short-circuit—there is the unde- 
termined resistance of the -boots, and also of the ladder, 
or whatever else one is standing on, and also the re- 
sistance due to imperfect contact with the wire as well 
as that of the leak itself. Since the quantity of current 
that will pass through the body is dependent upon all 
of these factors which are usually undeterminate, any 
statement as to what current a man received under 
such circumstances is at best the merest guess, and 
‘usually the poorest kind of a guess at that, We now 


_ electric current should be referred to. 


be. 


see, however, how one man may be killed and another 
be only slightly injured from contact with the same 
circuit. 

The case would be somewhat different, however, if, 
having hold of the conductor with two hands, it should 
become broken between the points at which it was 
grasped. The body would then be virtually shoft- 
circuiting an infinite resistance, and would receive she 
full current of the machine up to the capacity of ‘the 
machine to force it through his resistance. That 
portion of the circuit nearest the dynamo would. be 
more dangerous to try the experiment on than that 
portion furthest removed—in fact, there would be no 
difference where it was tried ; it could have but one 
result in the case of’ machines of large capacity, viz., 
death. The various high resistances which different 
investigators have attributed to the human body, aside 
from the other modifying causes that I have shown, 
make it apparent how possible it is, under circum- 
stances otherwise apparently favourable, for a person 
to receive a very slight shock comparatively from a 
very strong current. | 


On the other hand, several electricians have testified | 


that they have taken currents of very high electro- 
motive force—one in particular testifies to having taken 
10,000 volts, and the fact that he lived to tell it is 
evidence enough that it was not fatal. I have no 
reason whatever to doubt that it was 80, and if there 
were any object in doing it, or rather if there were 
sufficient object, I would not hesitate to take myself an 
alternating current of the same or even greater voltage. 


- I should want to take it in my own way, however, and 


I could do it without fear of fatal effecte, whereas I 
should feel sure of being instantly killed if I took one 
ampère of current at 1,000 volts from hand to hand, or 
from head to foot in the most approved way. | 
Another feature that has undoubtedly been a very 
potent factor in the discussion of this question of the 
uncertainty of the physiological results from the 
In 1888, the 
State of New York enacted a statute substituting death 


‘by electricity for death by hanging. Any change so 


radical as this would naturally have attracted wide 
attention and given rise to considerable discussion, and 
indeed, with the information then at hand as to the 
behaviour of the human body towards electricity, there 


seemed ample grounds for a difference of opinion not 


only as to the advisability of the change, but also as to 
the practicability and certainty of the new method. 
Of course, none of the manufacturers was willing to 
have his machine used for this purpose. The electrical 
journals of the day teemed with contributed and 
editorial comments favouring the views of the manu- 
facturers, and the validity of the law authorising the 
execution of criminals by electricity was severely 
attacked, and not allowed to rest until affirmed by the 
highest court. The electrician, through whose instru- 
mentality the machines were procured, and other 
arrangements for the carrying out of the law were 
made, was professionally ostracised and branded with 
most opprobrious epithets, and every endeavour made 
to manufacture a public opinion against which it would 
be impossible for such a law to stand. 

The company, whose machines were procured, is the 
one that has been most active in the introduction of 
what are known as high potential alternating currents. 
Their business rivals, who confine themselves to the 
use of the direct current usually at lower potentials, 
were not slow to take advantage of what appeared to 
them a business opportunity, and we therefore have 


_ geen arrayed against each other the representatives of — 


the two systems—the high potential, and especially the 
alternating current representatives—trying to defeat the 


execution of the law, and using every argument that 


‘presented itself to prove the extreme variability of the 
resistance of the human body, and therefore the un- 
certainty in any given case as to the probable action of 
a given electromotive force, and the low potential men 
endeavouring to prove the necessarily dangerous cha- 
racter of all high potential currents in general, and of 
alternating currents in particular. 
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Thus we have had the leading representatives of the 
two systems appearing in print in one of cur leading 
periodicals, each showing the harmlessness of his own 
system, and the dangers of the other, and each suggest- 
ing a series of precautions, which, if observed, would 
réduce the danger from electrical currents to a mini- 
mum, ina way perfectly satisfactory, doubtless, to him- 
self, but not to the other, because in each case the fol- 
lowing of the suggestions of each necessarily involved 
the abandonment of his opponent’s system. 

Since perhaps the majority of electricians actively 

engaged in this country are identified with either one 
or the other of thesé two great interests, we find them, 
too, taking sides—usually with the interest with which 
they are connected. The old saying that “the wish is 
often father to the thought” is not merely a pleasant 
jingle of words, but a psychological fact, and we thus 
have had most sincere arguments on both sides of the 
question by men who intended to be and were tho- 
roughly honest. 
_ Asa person who is identified with neither party, and 
yet who has business affiliations with both, I have 
thought that I could discuss the question free from the 
bias that has naturally existed in many other instances, 
and my conclusions from the facts and evidence at 
hand are, that a large majority of those who are free 
to weigh the evidence dispassionately are in no un- 
certain mind that a single ampére of current passing 
through the body from hand to hand or from head to 
foot is as surely fatal as anything we know. ; 
_ T also believe with a great many who have given this 
subject much thought that a very much less quantity 
than one ampére would be sufficient to insure imme- 
diate death. I have little sympathy, however, with 
the attempt that has been made to distort the facts in 
the case to the injury of the business of one of our 
largest electrical interests, or with that other attempt 
to create a false sentiment against the so-called “ de- 
basement of science,” which it is claimed is involved 
in the substitution of the electric current for the guillo- 
tine or the halter. 


COMPARATIVE TES!S OF LEATHER AND 
CANVAS-RUBBER BELTS.* 


By SAMUEL WEBBER, C.E. 


THE question of belting for driving the high speed 
dynamos in electric light and power stations, is one of 
considerable importance, and one on which I am often 


called to express an opinion. 


In the first place, let me lay down as a general law, 
too often neglected, that the value and driving power 
of a belt depends upon its complete flexibility, and also 
on its evenness and softness of surface; which two 


qualities combined, permit perfect contact with, and 
close adhesion to, the surface of the pulleys. The next 


point is the weight of the belt itself, which should be 
as light as possible, consistent with the extreme power 
to be transmitted by it. This not only saves waste of 
power in keeping the belt itself in motion, but reduces 
the centrifugal action that tends to keep the belt from 
coming in proper contact with a small pulley at high 
speed. This matter, though important, is often over- 
stated, much of the trouble often noticed being due to 


the rigidity and inflexibility of the belt, particularly if 
a double one, rather than to its centrifugal action. If 
anyone has ever noticed the action of one of the great 


cotton mill belts, at Lowell or Fall River, running at a 
speed of a mile a minute, on a pulley 5, 6, or 7 feet in 
diameter, he will remember that he has never seen 
much centrifugal action keeping the belt away from 


the pulley; but if he has seen a double belt, even at 3,000 
feet per minute, run on a 12 inch pulley, he will have 
noticed a perceptible loss of contact. 


For these reasons I would always discourage the use 


‘of a double belt, when a single one will answer the 


purpose on any reasonable width of pulley, or, in any 
* Electrical World. ee 


rate of 1 H.P. 


case, when the pulley is less than 12 inches diameter. 
Belts can be run as fast as 6,000 feet per minute with 
perfect safety, and if flexible, will cling to the pulley, 
and lose nothing by centrifugal action. The considera- 
tion of weight leads me to disapprove of the so-called 
“link belts.” Even with the latest, and I believe the — 
best of these belts, the “ Acme” belt of the Page Belt- 
ing Company, of Concord, N.H., the weight.of the belt 
is given me as 4 lbs. 4 ozs, per square foot, of which 
3 lbs. 3 ozs. is leather, and 1 Ib. 1 oz. iron. LR 
Now, a first-class single leather belt, ;3,ths inch thick, 
weighs just. about 1 lb. per square foot, and I believe 
that an equal weight of leather, in its normal and 
natural condition, will transmit more power, with less 
loss, than if chopped up into scraps and bolted together 
again, in any way whatsoever. eo 
The cost of leather has led to very many experiments 
to provide an economical substitute, and the first one 
of these to notice is the “rubber belt,” or, in other 
words, a belt composed of several folds of canvas, 
covered and cemented together with a solution of India- 
rubber. For work in dye-houses and bleacheries this 
has proved very valuable ; but it is soon destroyed by 
heat and dust, and I am not aware that it has been 
successfully used as yet for electrical purposes ; in fact, 
with one exception, the cotton-leather belt, of which I 
shall speak later, I do not yet know of anything to con- 
tradict the old saw, “ There’s nothing like leather.” 
I give herewith the results of a series of experiments 
made by me at the factory of the Underwood Belting 
Company, Tolland, Conn., to test the comparative 
driving capacity of various entirely new belts. : 
The first test I will note was of an entirely new Hoyt — 
belt, one of the best known on the market. This had 
been in stock some time, but was tested as it was for 
the sake of information. 
This belt was 12 inches wide, }-inch thick, 31 feet 
long, and weighed 341 pounds. With a tension of 
434 lbs. it drove 7 H.P. (at 754 feet per minute) and 
then slipped off from stiffness and lack of sufficient — 
tension. The strain was then increased to 62} lbs. per 
foot, and the belt shortened, in doing so, 44 inches. If 
now carried 7°77 H.P. at 697 feet per minute, and with 
a load of 11°64 H.P. slipped 10} per cent., and slipped 
off when the load was increased. — ee | 
The strain was tben increased to 83ird lbs. per inch, 
which shortened it 2} inches more, and it now carried 
8°88 H.P. at 697 feet per minute without slip. As more 
load was added it began to slip, increasing until with a 


load of 1477 H.P. at 660 feet per minute it slipped 13 


per cent., and with increased load slipped off. The belt 
was then reversed, bringing the softer flesh side ‘to the 
pulley, the hair side having been previously used. It 
now carried 16°85 H.P. at 662 feet per minute, and then 
“jumped the pulley” suddenly with increased load, 
without having shown any perceptible slip previously. 
This test showed that on the polished iron pulley the 
soft flesh side held better than the harder grain, 

A pair of Dodge’s wooden pulleys were now put on, 
and the belt replaced, with the hair side to the pulley. 
We now got 1529 H.P. without slip, at 739 feet per 
minute, but additional load caused à slip which in- 
creased with the load, so. that little more power was 


_ shown, and the the test was stopped at 15°80 H.P. 


with the belt still on the pulleys,showing à horse-power 
for each inch of width at 562 feet per minute. ” a 
The next test was to cut the belt downto 8} inches 
wide, which gave an apparent strain of 117-6 lbs. per 
inch, as it was simply relaced in the old holes. This, on 
the wooden pulleys, gave 10:19 H.P. without slip at 
711 feet per minute, and 11-79 H.P. with a slip of 3°77 
od ga at 699 1bs., and then went off with increased 
A pair of paper pulleys from Westinghouse, Church, 
Kerr & Co., were then substituted and the belt re- 
placed as in the last trial. It now gave on these pulleys 
15°69 H.P. without slip, at 704 feet per minute, or at the 
per inch, for 374 feet velocity. This 
finished the trials of this belt, which came out as good 
as new, and had not stretched an inch when we got 


through with it. 


| 
a 
NA 
om 
3 
£ 
| 
| ; 
| 
| 
| À 
| 
1 
' ‘ 
| » 
| 
i 
1 
1 
4 
| 
| 
i 
| 
> 
— 
| 
| 
| 
3 
4 
| * 
4 
| » 
‘ 
| 
| 
| 
| 
4 
| 
| 
hes 
LI 
a 


THE TELEGRAPHIC JOURNAL AND 


7 


267 


ELECTRICAL. REVIEW 
We will now compare this with a series of tests of a When saturated with size, under a strain of d lbs. 
very soft and flexible belt, known as the “Schultz Raw- per inch, it carried 5°75 H.P. without slip, at feet 


hide Belt,” under the same conditions. 

This belt, 31 feet long, 12 inches wide, and ,,ths 
inch thick, -weighed 29 lbs. | 

It was first tried, as before, with a strain of 43 lbs. 
per inch on iron pulleys, grain side to the pulley. This 
likewise proved to be an insufficient strain, and after 
giving 6 H.P. without slip, and 948 H.P. with a slip 
of 843 per cent., at 725 feet per minute, it went off 
the pulley with increased load. With the increase of 
strain to 624 lbs. per inch it gave 11:10 H.P. at 697 
feet per minute, and 16°27 H.P. with 5°66 per cent. slip 
at 675 feet per minute, slipping off with increased 
load. 

With a strain of 83ird lbs. per inch we got 15°79 with- 
out slip at 667 feet per minute, and 19 H.P. with 5°66 
per cent. slip at same speed, going off with increased 
load. This showed 421 feet per minute per horse-power 
per inch. 

We then put on the wooden pulleys, relacing the 
belt in the old holes, and got 19:80 H.P. without slip at 
691 feet per minute, and 26°16 H.P. with a slip of 3 


per cent. at 705 feet per minute. With an additional 
load we got 26°87 at 693 feet per minute with a slip of 


4:59 per cent., and with more load “ stalled the engine.” 
This last test showed 309 feet per minute per horse 


power for each inch of width, and fairly illustrates the © 


difference between a stiff and a flexible belt. 

We, however, split this belt down as we had the 
other one to 84 inches wide and repeated on the 
wooden pulleys. Lacing in the old holes, we now got 
the strain of 117°6 lbs. per inch, which proved too 
much for the belt, for although we now got 22 H.P., at 


691 feet per minute, without slip, or at a speed of 
261 feet per minute for each inch of width, the belt 


“jumped the pulleys” with the next increase of load, 
and when we tried it on the paper pulleys we only got 
16°46 H.P. without slip, at 739 feet per minute. The 
belt slipped off with the next increased load, and on 
applying the scales we found that the tension had 
fallen to 77:7 lbs. per inch, and on taking it off we 
found it permanently stretched 1? inches. We were 
perfectly aware all the time that we were overloading 
the 2. but our object was to find how much it would 
stand. 

These experiments confirm the already well estab- 
lished fact that a leather belt will safely bear a strain 
of 390 lbs. per square inch of area, or 874 lbs. per inch 
of width for a belt ith inch thick, or 66 lbs. for one of 
7zths inch, or an ordinary single belt, and that the latter 
in good condition, soft and flexible, will easily convey 
1 horse-power for each inch of width at 600 feet per 
minute. They also show very plainly the difference 
in the hold on the pulley of rigid and flexible belts, 


and this difference would increase with the velocity on 


small pulleys, as both the centrifugal force and the 
entrainment of air would be greater. An ingenious 
perforated belt for high speed has been introduced 
lately by Messrs. Chas. A. Schieren & Co., of New 
York, which I have not seen in operation, but of which 
the samples impress me favourably. The slight longi- 
tudinal perforations are not sufficient to materially 
weaken the belt, while at the same time they afford an 
easy passage for entrained air. 

I may be thought severe on “link-belts,” but my 
Opposition to them is based on sound mechanical 
principles, for high speed, and if a great power at low 
speed is required. When shafts and gears are im- 
practicable I should use a metallic link or chain on 
“sprocket pulleys,” rather than trust to friction. With 
these remarks I will leave the subject of “ leather,’’ and 
turn to my notes on canvas belts of different kinds. 
The series of experiments to which I have referred 
shows a test of a simple canvas or duck belt without 
any preparation. This belt, 31 feet long, 12 inches 
wide, -ths inch thick, weighed 214 lbs. It stretched 
13} inches, with a strain of 43ird lbs. per inch, gave 
4°86 H.P. without slip at 754 feet per minute, slipped 


383 per cent. with 5 H.P., and slipped off with in- 


creased load. 


per minute, then began to slip as the load was in- 
creased, until it went off after giving 10°35 H.P. with 
9 per cent. slip. a 

Next came a “ Main” or “ Gandy belt,” 31 feet long, 
12 inches wide, and ?3ths thick, weighed 414 lbs. ‘T6 
was composed of heavy cotton cloth, folded and 
stitched, and saturated with oil and red paint. It 
stretched 13} inches before lacing with the strain of 
oa a lbs. per inch. It carried 7°20 H.P. without slip at 
764 feet per minute ; with 8-43 H.P. it slipped 84 per 
cent., and went off with increased load. With a strain 
of 624 lbs. per inch, it stretched 2 inches more, and 
drove 8:08 H.P., without slip, at 725 feet per minute, 
slipped 8°70 per cent. with 9:48 H.P., and then slipped 
off. With 83rd lbs. per inch, it stretched 3 inches more, 
and carried 1048 H.P. without slip at 732 feet per 
minute. With 14:22 H.P., it slipped 10 per cent., and 
then went off. + 

Next comes a four-ply duck belt, weighing just 1 lb. 
per foot, and saturated with linseed oil and plumbago, 
This stretched 7? inches with 434rd lbs. per inch, and 
drove only 2:40 H.P. without slip, it having been 
dusted with powdered soapstone, to keep it from 
sticking together in the fold. The soapstone got rid 
of, and the strain increassd to 624 lbs. per inch, it 
carried 13:27 H.P. without slip, and went off with an 
increase of load. At 831rd lbs. per inch, it carried 16°65 
-H.P. without slip at 697 feet per minute, but slipped 
‘71 per cent. with 17°28 H.P., and then off. 

A first-class rubber belt of same dimensions, weigh- 
ing 37 lbs., showed no slip in any test until it finally 
jumped the pulleys, giving 8-07 H.P. at 725 feet per 


minute, with 431rd lbs. strain ; 13°68 H.P. at 660 feet Pa 
eet 


minute, with 624 lbs. strain, and 13 61 H.P. at 650 
per minute, with 83rd lbs. strain, the last test starting 
therubber covering. The variations in speed are due to 


the incapacity of the engine to carry these loads. in 
addition to its regular work. _— 


We now come to the cotton duck leather-lined belt 
already mentioned. This belt was a four-ply duck, 
with a soft leather lining cemented on, and weighed 
374 1bs., of the same size as the others, but was }-inch. 
thick, or -&th inch duck and th leather. It stretched 
24 inches with 43:rd 1bs., and drove 10-80 H.P. without. 
slip at 754 feet. With 12‘4 H.P. it slipped 13 per cent., 
and then slipped off. With 624 lbs. per inch strain © 
it carried 11°88 H.P. without slip at 747 feet per 
minute, stretching 2} inches. . 

It carried 19°40 H.P., with 147 per cent. slip 
711 feet, and then slowed down the engine with 
going off. With the steam increased to 83ird lbs., it 
carried 16°98 H.P. without slip at 711 feet per minute, 
and with 21 H.P. and 9 per cent. slip slowed down the. 
engine to 690 feet, and the test was stopped with the, 
belt still on. All these last tests were on iron pulleys:: | 
We now changed to the wooden ones, and got 27°87 
H.P. without slip, stopping the engine. 

We then split the belt down to 8} inches, or 117 lbs. 
per inch, and on the same pulleys got 254 H.P., with 
1 per cent. slip. Changing to paper pulleys, we got 
25°30 H.P. without slip, but exhausted our power as 
before, and on applying the scales found the belt to 
still hold its strain of 1,000 lbs. As will be seen from 
the above tests, we could not get higher speed with 
these belts, so we took a five-ply belt of same kind, 
5 inches wide, ,°;ths inch thick, 31 feet 2 inches long, 
weighing 19 lbs. This stretched 2} inches under 
a strain of 77 lbs. per inch, and gave 7°20 H.P. 
on iron pulleys without slip at 754 feet per minute. 
With 9°30 H.P. it slipped 34 feet, and with in- 
creased load slipped off. On wooden pulleys it drove 
10-19 H.P. without slip at 711 feet per minute, or at the 
rate of 348 feet of belt per minute for a horse-power to 
each inch. We then put back the iron pulleys and in- 
creased the strain to 117 lbs. per inch, and got 1029 
H.P. without slip at 718 feet, and 12°63 H.P. at 698 feet, 
with 5°65 per cent. slip. We then put on a larger 
pulley to increase the speed, and under the same strain’ 
got 18:62 H.P. without slip at 1,301 feet per minute, and 
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24 H.P. with 1:50 per cent. slip at 1,276 feet, 24:59 H.P. 
with 3°10 per cent. slip, and 24 H.P. with 5:50 per cent. 
slip at 1,222 feet per minute, slowing down the engine 
so that we could not continue the tests. These last two 
tests, however, go to prove that the slip does not in- 
crease with the velocity, and the last three were all 
stopped in good order, with the belts still on the 
pulleys. I think they go to prove that a strong light- 
woven belt, with a leather lining, if the cement is per- 
fect, will be the belt of the future for all magneto- 
electric machines, as they combine great strength with 
light weight and great clinging properties. 

I do not propose to enter into any discussion which 
may involve patent rights, but will simply say that 
while these cotton-leather belts tested were made by the 
Underwood Manufacturing Company, a very promising 
belt of the same materials is also made by the Page 
Belting Company, of Concord, N.H., differing in con- 
struction thus : Two canvas belts are used, meeting in 
the centre, with a single leather lining, which acts as a 
hinge, and permits the belt to adapt itself closely to a 
coned pulley. | 


that no metallic part is exposed. All wood work of the 
switches is made thoroughly waterproof and the switch 
handle is detachable and carried by the motor man. 
This prevents the switch being tampered with by 
meddlesome persons. 

The wire used in these mines is all of the Clark 
rubber-covered special mine finish type, and all wire 
connections are made with McIntire connectors. All 
wood work is made waterproof with P. & B. compound. 
The coal cutting motors in the rooms are connected to 
the main line by a specially made insulated flexible 
cable, which can be coiled on a special reel and taken 
to another room in a few minutes. This cable when 
in use is supported by glass hook insulators made for 
this purpose. 

Six “ Hercules” coal mining machines, with 3 H.P. 
Tesla motors mounted thereon, as shown in the 
engraving, are now in operation in these mines. The 


machine and motor complete weighs about 1,000 


pounds and is easily handled and shifted from room to 
room by one man. A specially designed truck is used 
in conveying machine from one room to another. 
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«. TESLA MOTOR DRIVING HERCULES CoaL MINING MACHINE. 


AN ELECTRIC COAL MINING EQUIPMENT. 


A HIGHLY interesting electric plant was recently put ~ 
in operation in the First Pool Monongahela Gas Coal 


Co.'s mines at Willock Station, Pa. This electric 
equipment was designed and installed by the Mill and 
Mine Electric Equipment Co., of Pittsburgh, Pa., under 
the supervision of Mr. W. A. Giles, general manager 
and electrical engineer for the company, who has sup- 
plied the following interesting particulars regarding 
the plant to the New York LHlectrical Engineer. 

. The power plant consists of two 12 x 20 Carter 
engines and one 30 H.P. 3-wire, 4-pole Westinghouse 
self-exciting, alternating generator. All switches, 
meters, &c., are mounted on a switchboard in a most 
convenient location to be easily handled. The voltage 
on the main line is about 300 volts. Inserted in the 
main line at convenient locations are several specially 
designed mine switches with safety catch attachments, 
and all switches used in these mines are so designed 


These machines, by means of a set of gang bits or 
augers, make an undercut 3 inches high, 36 inches wide 
by 42 inches deep. One man with this machine will 
average 40 cuts, or about 43 tons of clean cut coal in 10 
hours. This is equal to the product of 12 to 14 pick 
miners. 

The ventilating outfit in this mine consists of a 12 


feet Pollock fan, with a capacity of 30,000 cubic feet — 


per minute. It is situated at the bottom of a shaft 75 
feet deep, and is so arranged that the fan can be 
changed from an exhaust to a blower in five minutes. 
This fan is also run with a3 H.P. Tesla motor. 

The pumping outfit consists of a centrifugal pump of 
a capacity of 90 gallons per minute, mounted on the 
same truck with 3 H.P. Tesla motor and connected to 
the same by means of a belt. This pump and motor 
can be taken to any part of mine and connected to the 
power line in a few minutes. 

These mines have an incandescent electric light plant, 


: consisting of a United States 300 volt, automatic in- 


candescent dynamo, running 150 Sawyer-Man Jamps, 
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mounted in special waterproof mine sockets with 
rubber insulating joints. These lamps are connected 
in loops of three in series across the main circuit, and 
placed along the main entry at a distance of 80 to 90 
feet, and three 16-C.P. lamps are placed in each room. 
This gives perfectly satisfactory illumination and de- 
monstrates the great importance of better light in coal 
mines. 

The following record shows the large amount of 
work which can be accomplished with but a few 
machines. Indeed it has been demonstrated that they 


_ can work faster than the rooms can be cleaned up of 
the coal which is brought down. The record, which is 


taken from the company’s books, extends from July Ist 
to August 8th, and each cut represents about 1,), ton 
of nut coal. 


No. of machines No. of cuts No. of machine- 
at work, made, hours run 
1. 5 113 35} 
4 119 344 
RUE 4 107 29 
4 117 324 
4 109 31 
SES 4 140 37 
Li 4 127 344 
4 134 354 
| 4 135 354 
4 130 85 
4 134 364 
PRES. we 4 134 36 
4 140 38 
3 55 14 
3 81 8 
3 69 17 
4 80 204 
4 101 29 
A 134 36 
4 69 19 
3 45 | 124 
4 124 393 
à 4 103 283 
a “OÙ 0s 4 75 21 
3 55 163 
Aue: i. 4 118 304 
ks + 124 334 
4 116 354 
4 127 34 
© 4 141 36 
4 130 38 


The Mill and Mine Electric Equipment Company is 
now putting a similar equipment in Mr. Frank Arm- 
strong’s Summer Hill Mines at Woodville, Pa. 


OUR OCEAN TELEGRAPH MONOPOLIES. 


THE Economist in its issue of the 23rd ult. has an 
interesting article, under the above heading, which is 
as follows :— We have received a copy of a petition to 
the Queen on behalf of the British merchants, bankers, 
shipowners and others carrying on business in Hong- 
kong, China, and Japan, praying that steps may be 
taken to set aside a secret convention between the 
Eastern Extension and Great Northern Telegraph Com- 
panies and the Chinese Government, whereby it is 
understood that a rate of $2 per word shall continue to 
be charged, even after the Chinese land lines have 
effected a junction with the Russian, upon all mesaages 
to Europe west of Russia itself. It is argued that 
thereby a monopoly hurtful to British interests in the 
Kast will be maintained, and that Russian merchants 
will be placed in an exceptional position of favouritism 
by contrast with the rest of Europe. We are quite 
aware that the Eastern and Eastern Extension Com- 


panies, by agreement with the Great Northern, the 
‘Indo-European, and other companies, have taken all 


precautions available to secure their monopoly and 
avoid the cutting down of rates. We do not raise an 
objection to such combination ; this is an age of com 
bination. But we must be permitted to welcom™ 


British Indian Extension... 


counter-combinations. The agitation which has ended 
in an agreement for the reduction of the Australasian 
cable rates would scarcely have succeeded* had the 
Pender companies not desired to take the wind out of 
the sails of the proposed Pacific cable, which was 
favoured by Canada, by Queensland, in some degree by 
New Zealand, and, after a reserved fashion, by the 
Home Government. When that reduction comes into 
force, the China and Japan rates will be the highest in 
the East, and naturally the China merchants feel them- 
selves aggrieved. On the other hand, the cable com- 


_ panies argue that they established the system when the 


Eastern merchants were only too glad to welcome them 


on any terms; that they obtained rights which must . 


not be ignored, and that after 20 years the Eastern 
Company is only paying 6} per cent. upon its ordinary 
shares, and the Eastern Extension only 7 per cent. 
Neither the Australasian nor the China merchants, they 
say, have aright to depreciate their property. Rates, 
in fact, would remain without alteration indefinitely 


_ were it not for agitation backed up by prospects of com- 
petition ; and the companies, as we have said, strive, hy | 


all means in their power, to defer that evil day by 
repressing competitors whenever they show signs of 
presenting themselves. | : 
“Tt is worth while, however, examining into the 
claims which the various cable companies put forth 


to an adequate remuneration on their invested capital. — 


Six and a-half and-seven per cent., though very fair 
rates as times go, are nothing extraordinary in them- 
selves upon investments of twenty years’ standing. 
But it must be remembered that these are the rates 
payable on a watered capital, and that they represent 
considerably higher returns upon the money actually 
put into the cables. It is now seventeen or: eighteen 


-years since the seven companies connecting this 
country with the East were amalgamated into two; — 


and those amalgamations were effected in the following 


- Manner :— 
Anglo-Mediterranean  ... .,. £430,000 ... 200 


Falmouth and Malta... ... ... 760,000 .... 120 Tel 
Marseilles, Algiers, and Malta 200,000 ... 100 oe 
British Indian eee és eee ... 1,187,500 eee 120 


£2,577,500 ... 88,897,000 
. 540,000 … 110 : Eastern 


British Australian 
. 460,000 .... 150 


China Submarine 


Æ£1,525,000 … | 
“Thus, the Eastern capital was watered to the 


amount of £819,500, and the Eastern Extension to the 


amount of £472,500, and a dividend of 6} per cent. on 
the Eastern capital should be read as over 84 per cent. 


on the original capital, while 7 per cent. on the present 


Extension capital means over 9 per cent. on the capital 
prior to its being watered. Beyond this, these com- 
panies have worked themselves into a very strong 
position by not dividing to the full extent profits 
legitimately earned. When the Eastern Company was 
compounded in 1872 out of the four lines already referred 
to, their combined reserves only reached £70,000, 
whereas at the present time the reserve is £600,000, while 
extensive additions to the system have been effected out 
ofrevenue. We do not say that this conservative policy 
has not been a wise one. Far from it, we consider that 
the best interests of the proprietors have been consulted. 
But the dividends paid have been no guide to the profits 
made, and if requisite, the tariffs could be much reduced 
without affecting the payments to the shareholders. The 
Eastern Extension Company have even larger reserves, 


reaching to as much as £700,000, and this company has 
likewise made large additions to the cables outof revenue. 


“ We have, so far, dealt only with the Eastern com- 
panies. But it is worthy of remark that the ‘ stock- 


watering’ in the instances, of the Atlantic cable 


companies was carried to still greater lengths. Not to 


* It will be remembered that the proposed agreement has fallen 
to the ground. | 
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go back to the original amalgamation of the Anglo- 
American and Atlantic Telegraph Companies, there 
was the amalgamation of 1873, when the following 
additions were made to the capital invested :— 


Original Anglo-American 

Capital. 
Anglo-American 1,675,000 ...... 2,548,450 
French 1,650,000 ...... 3,451,550 
Newfoundland 864,520 ...... 000,000 

4,189,520 ...... 7,000,000 


“ Anglo-American stock now stands at about 50 per 


cent. discount, but we do not consider this to represent 
any discount upon the original investment ; and we 


believe that as regards the old Anglo-American capital 
as it stood prior to 1868, it represents a substantial 
premium. But without seeking to make too much of 
those waterings, which occurred sufficiently long ago 
to have been almost forgotten, it may be pointed out 
that reductions in tariff are not the loss to the com- 
panies that Sir John Pender would argue. In 1868 the 
Atlantic Company was charging £5 5s. for 20 words, 
or, say, 5s. 3d. per word on a long message, whereas 


nowadays ls. per word brings a far greater revenue. 


Only, the Anglo-American Company now obtain con- 
siderably less than one-half the Atlantic traffic, 
whereas years ago they had a monopoly such as Sir 
John Pender rules over now. Fair reductions of tariff 
are sure in a year or two to bring their own recom- 


pense, and if the Eastern Extension and Great Northern 


Companies seek to disarm opposition and competition, 
they must be alive to meeting the requirements of 


modern business.” 
: 


REVIEWS. 


LA 


Leçons sur L’Electricité professées a l'Institut Electro- 
“ Technique Montefiore annexé à l'Université de Liége. 
« Par ERIC GERARD. Tome II. Canalisation et Dis- 
-- tribution de l'énergie électrique; Applications de 
:: PElectricité a la production et à la transmission de la 

‘puissance motrice a la Traction, a l’Eclairage et à la 

-Metallurgie. Paris: Gauthier-Villars et Fils, 55, 
Quai des Grands-Augustins. 


= We decidedly like this second volume better than 
the first, as there is more originality in its composi- 
tion and the information given is very fairly up to 
date, a point of. great importance, seeing the rapid 
changes which are continually taking place in the 
science. The author again gives very general infor- 
mation, describing systems employed by various 


_ countries, and methods, apparatus, &c., devised by in- 


ventors of every nationality. In referring to overhead 
‘wires, he gives in full the Board of Trade regulations 
with regard to the same. Theory is not entered into 
largely, but when it is considered necessary it is judi- 
ciously curtailed. Altogether the writer has done his 
self-imposed work with great discretion, and has pro- 
duced a volume which should prove of great use to the 


pupils of the Institute of which he is director, and to 


others. 


Illustrated Catalogue and Formule. CROMPTON AND 
COMPANY, LIMITED, Chelmsford and London. 


. This is an excellent little pocket-book, and although, 


_ Of course, it is actually issued for advertisement pur- 


poses, it is a book which should prove useful to every- 
one who has anything to do with electric lighting, as it 
‘enables estimates, &c., to be drawn up with great 


It is well worth the one shilling charged 
for it. : | 


‘* Thunderstorms to Order.—A Chicago electrical 


‘trading company professes to be able to supply any- 


“thing in the way of electricity from a push-button to a 
‘thunderstorm. 


NOTES. 


Lighting a Flour Mill._—Messrs. Ernest Scott & Co., 
electrical engineers, Newcastle-on-Tyne, have obtained 
the contract for the complete electric light installation 
for the new flour mill at Dunston, being built by the 
Co-operative Wholesale Society. This mill when com- 
pleted will be one of the largest in the kingdom, if not 
the largest, and the electric light plant which is being 
put in in duplicate will consist of two 400-light “ Tyne” 
compound-wound dynamos running at 600 revolutions 


_ per minute, and 466 16-C.P. incandescent lamps. The 


arc light installation will consist of one 9-unit “'Fyne” 
compound-wound dynamo and 10 ampère “ Tyne” arc 
lamps in strong water-tight lanterns with reflectors. 
We hear that Messrs. Ernest Scott & Co. have a con- 
siderable quantity of work in hand of all descriptions, 
including a large contract for the lighting of Messrs. 
Arthur & Co.’s works in Glasgow, in which two 
400-light “Tyne” dynamos will be used. They are 
also lighting Messrs. John Bright & Bros.’ Mills at 
Rochdale, the new works of the Bolton Evening News, 
and the cold meat rooms of the Northern Counties 
Ice Company. | 


Electric Lighting at Hastings.—A public meeting 
for the purpose of considering the electric lighting 
proposals of the Hastings Town Council was held last 
week, under the presidency of Mr. H. Chapman. The 
chairman ridiculed what he described as the electric 


light ‘ job,” and which he.feared would be carried into 


effect unless the ratepayers spoke out. A committee 
was appointed to request the mayor to call a town’s 
meeting. | | 


Ship Lighting.—The contract for lighting four new 
steamers being built for the Manchester, Sheffield and 
Lincolnshire Railway Company has been given to 
Messrs. Paterson and Cooper. Two of these are in 
hand at Earle’s shipyard, Hull, the other two at Swan 
and Hunter’s, Newcastle. Messrs. Paterson have on 
hand besides the above the ss. Innamincka, Tuskar, 
Arranmore, Garnet, City of Dundee, and H.M. training 
ship Empress. | , 


Lewes Lighting.—At a recent meeting of the Town 
Council an estimate for lighting the town electrically 
was received from the Gülcher (New) Electric Light 
and Power Company, Limited, based on the following 
lines. A complete set of plant and apparatus for 240 
16-C.P. incandescent lamps will be provided. These 
lamps may be distributed in any manner desired over 
74 miles of streets. Incandescent lamps of a higher 
candle-power may be substituted where desired, the 
total number of lamps being in proportion to the 
candle-power, 2.e., a 32 C.P. incandescent lamp takes 
the place of 2 16-C.P. lamps, a 48 or 50 C.P. takes the 
place of 3 and so on. Modifications in the incandescent 
lamps of this kind will not affect the cost of the instal- 
lation. Arc lamps of 2,000 C.P. nominal can be sup- 
plied to take the place of 12 16-C.P. incandescent lamps, 
but every such substitution will increase the total cost 
of the installation by £15. The company undertake to 
start the running within 16 weeks after date of order. 
The estimate does not include the supply of lamp-posts 
as it is presumed the present gas lamp-posts will be 
utilised for carrying the incandescent lamps. Since a 
continuous supply of current is not necessary the com- 
pany feels quite confident that a single set of generating 
plant is all that is needed to meet the case, but for 
absolute security recommend the advisability of dupli- 
cating the generating plant, this course would entail a 
further expenditure of £500. The consideration of the 
matter was adjourned. 3 


” American Theatre Lighting.—The Duquesne Theatre 
at Pittsburg, Pa., is to be lighted throughout by electri- 
city with something over 800 lights. Though not as 


large as some, it is claimed that this will be a model 


plant. 
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Electric Lighting in Germany.—The municipal 


councils of German towns would appear to prefer the 
carrying out of electric lighting schemes rather than 
place these in the hands of companies. Cassel is to 
have an installation commencing with 3,000 incan- 
descence lamps; Breslau has voted £50,000 for an 
illumination to begin with 8,000 lamps, the central 
station being built to supply 30,000 ; Cologne has deter- 
mined on an installation of 12,000 lamps of 16 candles ; 
and at Dusseldorf the corporation has decided on an 
illumination of 20,000 incandescence lamps at a cost of 
“£100,000. 


Electric Light in Siam. — Vice-Consul Stringer, 


of Bangkok, states that last year a Siamese company, 
called the Siam Electric Light Company, was formed, 
two of the leading princes being secretary and treasurer 
_ respectively. An agreement was entered into between 
certain Siamese of high rank, of whom the present 
head of the Treasury is the leading spirit, and the Brush 
Electric Light Company, by which the latter engaged 
to supply engineers and material for the establishment 
of asystem of electric lighting in the city within a 
radius of four miles from the central station in Bangkok. 
There being no supply of gas, except on the road in 
front of the Royal Palace, and the thoroughfares being 
but dimly lighted with oil lamps, the employment 
of electricity will no doubt place Bangkok in a position 
superior to that of most Oriental towns. 
of large rice and saw mills also, many of whom keep 
their works going day and night, will find the light a 
great convenience. The shares of the company are now 
quoted at a premium. | ' 


The owners 


Electricity for Spectacular Effects —A dynamo and 


gas. 


a complete electrical plant will be carried by “The 
Limited Mail” theatrical company, to produce the tele- 
graph and other effects in that play. 


The Electric Light at Godalming.—This, it will be 
remembered, was the first town in the United Kingdom 
to adopt electricity for public lighting. The installa- 
tion was not a success, and recourse was had again to 
Now, with a view of giving electric lighting - 
another trial the members of the Town Council are 
going to visit Bath and inspect the installation there. 


The New York Phonograph Company.—The various 


‘ branch phonograph companies of New York have been 


combined in one corporation, named the New York 
—e Company, the President of which is J. P. 
aines. 


Woodhouse and Rawson United, Limited v. Apple- 
ton, Burbey and Williamson.—A cricket match, be- 
tween elevens representing the above firms, was played 
on Saturday last, at Raynes Park, which, after a very 
exciting game, ended in a victory for the 


ran. 


former by one 


Interruptions and Repairs to Submarine Cables and 


Electrical Nomenclature, — In a communication 
which appears in Industries of August 29th, Mr. James 
Swinburne criticises the proposal made by Prof. J. A. 
Fleming of using the word “hen” (derived from the 
name of Henry) as the unit of self-induction.. The 
article is but a short one, yet in it there is space to 
discuss such terms as secohom, parasangs, gilb, gil, lig, 
If this sort of 


dun, nud, scot, frank, cavs, vacs, &c. 


terminology is continued much further, the electrical 
engineer of say a decade hence will be obliged to carry 


Land Lines :— 

Section. Interrupted. Repaireé. 

Cable Hongkong—Foochow 21 July, 1890, 26 July, 1890. 
»» Suakim—Perim . 
»  Banjoewangie—Roebuck Bay, 11 July ,, 2Aug. ,, 
- 5, Para—Maranham ... 
Land Line Moulmein—Bangkok 28 ,, ee 
» 9  Saigon—Bangkok 9 Aug. , 10 Aug. ,, 
” 33 33 3 33 33 14 33 33 
33 33 3? 21 33 LA 22 33 LE 


about with him a technological dictionary. 


Accumulators in Telegraphy.— Accumulators have 
been employed to a considerable extent in the central 
telegraph station at Berlin since the month of 
October, 1888. The administration set up 25 bat- 
teries of Tudor accumulators. The current is distri- 


buted in three directions and serves 68 lines, on 


which 41 Morse and 27 Hughes instruments are 
worked. The three systems comprise one of 36 wires 
at 34 volts, another of 12 wires at 40 volts, and the 
third of six wires at 60 volts, with one wire at 80 volts. 
The installation has proved so successful that a fourth 
7 gén is in course of being supplied with current in 

esame’manner. The batteries are capable of work- 
ing for one month, but are generally recharged every 
10 days by means of ‘a Siemens dynamo worked by a 
gas motor of 8 H.P. | 


Telephone Wire, — It is reported that the French — 


Administration of Posts and Telegraphs has decided to 
replace the phosphor bronze wires on telephone lines, 
and the iron wires on telegraph lines, with “ Martin” 
wire, the results of very thorough experiments having 
conclusively proved the great superiority of the latter. 
This wire consists of a steel core covered with soft 
copper. 


The “ Peral.”’—The following paragraph appears in 
Industries of August 29th :-—“ The Government will 
soon publish the official report of the Naval Commis- 
sioners appointed to report on the trials of the sub- 
marine vessel Peral, lately made in Cadiz Bay. It 
seems that the report, though drawn up in very flatter- 
ing terms for Lieutenant Peral, nevertheless recom- 
mends the Government not to construct any vessel of 
this class, as the trials have proved that the vessel is 
unseaworthy, and that it does not offer the conditions 
required for submarine navigation, even on coasts and 
in fine weather.” | | 


Cost of Accumulator Traction, — The Socie‘é 


_ Française d’Accumulateurs Electriques have issued an 


estimate as to the cost of accumulator traction on their 
system. A line equipped with 40 cars would cost 
£40,000, including the whole of the plant at the gene- 
rating station, but excluding the cost of the station 
building. Oat of these 40 cars, four would be kept as 
reserve, and with 36 cars in daily service, they estimate 
the cost at ‘28 francs per car kilometre, or 44d. per car 
mile. This figure includes the cost of maintaining the 
rolling stock (including depreciation of batteries) and 
fixed machinery, and the working expenses at the 
charging station. Each car would travel 74 miles 
daily. The actual results, however, on the Barking line, 
prove that enough has not been allowed for maintenance 
of batteries. ie 


Personal.—We hear that Mr. Arthur C. Cockburn 
has now ceased to be connected with the Acme Electric 
Works, his future address being 22, Streatley Road, 
Brondesbury, N.W., where he will continue to practice 
as a consulting electrical engineer. 


A Chance for Inventors.—A New South Wales cor- 
respondent to a New York electrical paper complains 
that there has not yet been introduced a really success- 
ful electric sheep-shearing machine. The want of one 
is badly felt in Australia. | 


Electric Traction in Germany.—The Berlin Tageblait 
says that the question of electric railways is about to 
be taken up seriously in Germany. 


Siamese Telegraphs and Telephones.—The Siamese 


telegraph service has lately been considerably improved. 


The department is under the control of a Siamese 
rince, and most of the employés are either German or 
ench. New telegraph stations have been established 
at Rathburi, Petchaburi, and Bangtaphan. A system 
of telephones has been laid down in Bangkok, with 
connections and exchanges on both sides of the river. 
All the large firms and trading houses, and many 
private individuals, are subscribers. 
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Music by Telephone. —An experiment made in Berlin, 
on Tuësday, in transmitting opera music from the 
Opera House tothe Urania Theatre of Science by means 


of a telephone was a complete success. It is hoped 


that it will be possible to make an arrangement with 
the telephone exchanges to furnish other places with 
music through the telephone. | 


Gas by the Pennyworth.—The Gas and Lighting 


Committee of the Bolton Corporation have just decided 


to make an experiment with a new kind of meter, 
strongly advocated by one or two of the labour repre- 
sentatives for the automatic supply of gas. In some 
quarters there is a strong aversion to quarterly gas 
accounts, and the result is that oil is used instead of gas, 
and to overcome this the Gas Committee have fitted in 
a few houses a meter which supplies gas on the same 
principle as the automatic sweetmeat machines—by 
placing a penny in a slot. . 3 


The Telephone at Sea.—The telephone has played 
an important part in the naval manceuvres of the 
Swedish fleet. There is a telephonic post on board 


each vessel, and when lying at anchor they can tele- 


phone to one another by means of insulated conductors, 
which are run down the anchor chains and submerged. 
In Sweden, trading vessels arriving in dock are quickly 
connected by telephone to the nearest exchange. 


The Tory Island Cable.—It has transpired that the 
opening of the Tory Island cable on Tuesday almost 
resulted in a fiasco, and the telegram to the Queen was 
very nearly not being sent at all. Previous to the 
ceremony, it was found that no communication could 
be had with the mainland from Tory Island, and on in- 
vestigation it was discovered that the cable running 
over the Horehead Bridge was broken. The broken 
ends of the cable were found lying in the stream, and 
the connection was established just in time. 


Microphonic Phenomena, — The series of papers 
which we have recently published, from the pen of Mr. 
A. M. Tanner, will, we feel sure, be much appreciated 
by experimentalists, and his contribution on page 279 
will specially appeal to the sympathetic interest of 
Prof. Hughes. Mr. Tanner has done good service in 


unearthing the researches of men now forgotten. 


The Annealing of Copper. —The paper by Mr. 
Cummins, which we print on another page, demands 
the attention of all manufacturers of copper. 


Gas versus Electric Light.—We wonder what com- 
plexion the gas journals will put upon the results which 
M. Paul Hoho describes on page 260? Is it possible 
that the author may have based his conclusions on 
false premises; if so, we shall soon see them opposed by 
our contemporaries. 


Fatal Electrical Accidents—New York, August 30th. 
—A fatal accident, due to electricity, occurred to-day 
at Wheeling, West Virginia. Two men stepped upon 
a wire connected with a powerful dynamo, and fell 
dead. People ran to raise them, and two who were 
lifting the bodies from off the wire sustained severe 
electric shocks. 

Cincinnati, August 30ih—A fatal electric light 
accident occurred here to-day. A lineman employed 
by the electric light company of this city inadvertently 
grasped a live wire, and was instantly killed. It was 
found that the unfortunate man’s hand had been almost 
burnt off. 

It seems from these telegrams that although electrical 
execution is said by the opponents of the measure to 
be quite unreliable, the number of inadvertent fatalities 
in the States show no signs of diminution. 


Companies Meetings,—We desire to call attention to 


the report of the Brush Electrical Engineering Com- .. 


pany, Limited. So far as one can judge, the conclusion 
of the directors seems to be well founded. 


The Telegraphists’ Grievance in Dundee.—Dundee 
telegraphists have passed resolutions condemning the 
new order stopping the increase granted to some of the 
classes until next year, and calling upon those who had 
participated in the increase to return all the money 
received, 


Belting.—To all users of motive power, Mr. Webber's 
article on belting will be welcome, and perhaps it may 
be the means of bringing forth the experiences of belt 
users on this side of the water. Mr. Webber knows of 
but one exception to the old adage, “ There’s nothing 
like leather.” 


New Are Lamps.—The Sperry Electric Company of 
Chicago has been granted a patent for an improvement 
in a single arc lamp, a simple adjustment which at 
once changes the lamp from an eight to a 16-hour one, 
The device can be applied to any arc lamp known on 
the market. This is, we imagine, the outcome of the 


litigation on double carbon lamps. 


Gas Explosion.—An explosion of gas occurred on 
Monday evening last on the premises of Mr. J. W. 
Tacon, 277, High Holborn. The force of the explosion 
was of sufficient violence as to partially destroy the 
shop front, and damage the interior of the establish- 
ment, but happily the assistants and others in the place 
at the time escaped without injury. Mr. Tacon is only 
removed one door from an electrically lighted shop, 
having probably the oldest installation of any im- 
portance in the metropolis. ae 


The Late Cable Interruption.—“ The manager of the 
Telegraph Department informs us that the recent cable 
interruptions were caused by a very severe earthquake. 
The duplicate cable, which was repaired yesterday 
morning, was broken in three places within 65 miles of 
Banjoewangie. The other two cables are not yet re- 
paired. The following telegram from the general 
manager of the Eastern Extension Company at Singa- 
pore. has been received by Mr. W. Warren, the manager 
of the company in Australasia :—‘In restoring dupli- 
cate cable Baly Straits ships found for a distance of 30 
miles cable much broken and overlaid from effects of 
disturbances at bottom of ocean. Ship now at work on 
original Darwin-Java cable.’” The above extract from 
the Melbourne Argus of July 22nd, 1890, recently to 
hand, throws a little more light on the simultaneous 
interruption of the three cables to Australia. From 
this it appears that the cables were not only ultimately 
interrupted, but that the first cable repaired was found 
to be broken in three places; in fact, to quote 
from the leading article of the same paper on this 
subject :—“ There is now unchallengeable evidence 
that the company made a serious mistake in running 
all its cables to Australia from one place, and that the 
fancied security in which we imagined ourselves to be 
reposing could only continue so long as an earthquake 
did not happen near the converging point. We have 
learned now that it is unwise to put trust in any single 
means of communication with Europe, and to all 
intents and purposes the Eastern Company’s service is 
a single service, though the traffic, when all lines are 
working may be distributed over three routes. The 
connection at Banjoewangie represents the weakest 
link and governs the strength of the entire chain. Our 
interests demand that we must not be deprived of the 
means of swift correspondence even for a day, and it 
follows that the service which makes such an interrup- 
tion possible is ill-suited to our requirements.” 


Nalder Brothers and Company.—The premises in 
Westminster that have been occupied during the last 
few years by Messrs. Nalder Bros. & Co. being now 
found insufficient for their rapidly expanding business, 
the firm has been obliged to take new works at 16, 
Red Lion Street, Clerkenwell. These are to be ready 
by November, and as they will be well equipped with 
new machinery, improved facilities will be afforded 
for turning out electrical work of all kinds. 
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Contracts by Telephone.—At the present day the 
telephone plays an important part in commercial affairs, 
and most mercantile men find it a great convenience 
in facilitating and accelerating business. But a recent 
American lawsuit goes to show that, handy as the tele- 
phone may be to business men, the convenience that it 
affords is not without its drawback. The case to which 
we—the Machinery Market--allude is this:—In an 
action brought in the United States Courts by the 
Paddock-Hawley Iron Company against Messrs. Pallis 
Brothers, it appeared that some iron was ordered by 
telephone, but that, when the bill was sent in, Messrs. 
Pullis Brothers demanded a reduction of some 10 per 
cent., in virtue of an agreement to that effect, which 
they said had been made by telephone. In reply to 
this, the plaintiffs asserted that there were only two 
members of their firm empowered to make such con- 
tracts, and that neither of them had heard of this tele- 
phonic communication until after this controversy had 
arisen. The Court held that, while a telephonic con- 
tract was as binding as any other, the same rule of 
evidence applied, and as there was not sufficient evi- 
dence to disprove the assertion of the plaintiffs, it was 
decided that the bill must be paid in full. This 
appears to be an equitable decision, founded on common 
sense, and simply serves to point the old moral, that all 
contracts should be reduced to writing. It is obviously 
as impossible to bring a telephonic contract into court 
as any other verbal one. 


Correction.—In our last issue we referred in our 
“ Official Returns of Electrical Companies ” to the busi- 
ness carried on by Messrs. Head, Wrightson and Com- 
pany, Limited, at South Shields; it should read, “at 
Stockton-on-Tees.” | 


Dissolution of Partnership.—The firm of W. Mackie 
and Chalmers, electrical engineers, Tark’s Head Yard, 
Turnmill Street, Clerkenwell, has been dissolved by 
mutual consent, as and from November 30th, 1889. 
All debts due to and owing by the firm will be re- 
ere à and paid by Matthew William Walbank 

ackie. 


Experimental Electric Lights,—The exhibition of 
experimental electric lights from points visible in the 
Needles Channel will be resumed at intervals during 
the present month. de 


Electric Lighting at Portsmouth.—At Tuesday’s 
meeting of the Portsmouth Town Council, a special 
committee was appointed to prepare a report as to the 
best mode of adopting the Electric Lighting Acts. The 
palatial new Town Hall is already lighted by elec- 
tricity, and it is known that a strong opinion exists 


. among many of the members of the Corporation that 


the time has arrived when the municipality should 

offer to supply the electric light to the inhabitants. On 

the other hand, considerable opposition is certain to be 

offered to any such scheme, as the gas interest is 

i strongly represented in the Portsmouth Town 
ouncil. 


University College, Bristol.—The calendar for the 
ensuing session, commencing lst October, is now 
published. The course of electrical engineering covers 
three sessions and includes training in electro-technics, 
mathematics, physics and chemistry, with continuous 
laboratory work and practice in testing. It is recom- 
mended that, inasmuch as an electrical engineer must, 
in addition to his knowledge of electricity, have a 
thorough acquaintance with practical engineering, all 
students who enter for this branch should arrange with 
some firm either of electrical or of mechanical engineers 
for a course of training in engineering work. The 
college authorities have lately arranged for students to 
Spend one or two terms of six months in works during 
their college career. paie | 


Edinburgh International Exhibition Notes.—A cor- 
respondent sends us the following clippings :—A trip 
to Slateford in one of the electric launches was then 
undertaken, and this gave unfeigned pleasure to every- 
body. For a wonder it wasn’t raining, and the atmo- 
Sphere was clear enough to afford a glimpse of the 
Forth Bridge in the distance and of the lovely scenery 
around. The trip out and home occupied exactly 24 
minutes. Again, it was feared that Glasgow could 
derive no benefit from the invention under inspection, 
for where, except on Finnieston Loch, could electric 
launches be floated without risk of poisoning the 
passengers? After dinner the accumulator car used on 
the Birmingham tramways, and exhibited by the 
Electric Construction’ Corporation, was inspected 
minutely, for here (Bailie Paton declared) was to be 
found the ultimate solution of the tramway difficulty. 
The Glasgow gentlemen seated themselves in the car, 
and listened with evident appreciation to the explana- 
tions which Mr. Bennett, standing in the midst, gave. 
Some of them, and especially Bailie Paton, had evi- 
dently studied the subject more than superficially, and 
from the remarks made it seems clear that electric 
traction is likely to have a fair field in Glasgow as soon 
as the Corporation acquire control of the trams. 
Neither at Glasgow in 1888, nor at Paris last year, was 
there any example of electric traction, and the 
authorities of our present exhibition have certainly 
reason to be proud of the display made. Several of the 


. Visitors expressed their astonishment at the extent and 


scientific character of the exhibition, not unmingled 
‘with remorse at having, in some mysterious way, been 
led to undervalue and depreciate its importance. “ Cer- 
tainly,” said one of them, “ we had the ewitchback, but 
nothing else of importance (?) in the railway line.” 
On account, no doubt, of the existing tramway pro- 
blem in this city, the attention of the Glasgow magis- 
trates was on Tuesday specially directed to the illus- 
trations of electric traction, in which the exhibition is 
so rich. No previous exhibition anywhere has boasted 
more than one example of electric traction ; here we 
have three systems—pick-up current tram way, Telpher, 
and launch—in actual operation, while a fourth, the 
accumulator tramway, is shown quiescent in the ma- 
chinery hall. A successful ran was made by the car 
‘“‘ Faraday ” from the Caledonian end, passing the switch- 
back station without stopping, the whole distance of 
half a mile being covered in three minutes. At the 
bandstand end Mr. Bennett explained the, system in 
detail to Bailie Paton and other members of the Tram- 
way Committee. The opinion expressed was that, 
although good enough for America, the overhead con- 
ductor system was not ornamental enough for Glasgow. 
The next jaunt was on the telpherway, two “ specials ” 
being run for their accommodation. On entering the 
trains there was quite a display of French politeness, 
each gentleman evidently being afraid of offending his 
neighbour by taking precedence. However, every one’s 
modesty was at last overcome, and nearly the whole 
Corporation of Glasgow, Lord Provost, Bailies, and 
Councillors, were safely suspended on the wire rope 
with nothing but thin air between them and the dasies. 
The imagination stands appalled at the consequences of 


an accident at that moment. St. Mungo would have | 


been like Edinburgh after Flodden, but with ne’er a 
Provost to comfort her. Happily, the tour was accom- 
plished without a hitch. As the cars swung to and fro 
when rounding the curves, one could not help thinking 
that the prayer, “ Let Glasgow Flourish,” was being 
answered before one’s eyes. It was the general opinion 
that the Telpher would not do for Glasgow either, ex- 
cept perhaps along the Broomielaw. 


An Electric Insurance Company.— The Electric 
Mutual Insurance Company, of Boston, Mass., under- 
takes the whole risk on stations at fair rates, and return 
the profits at the expiration of the policy. ‘‘ It belongs 
to no boards,” it writes. “It makes its own rates. All 
of its directors are prominent electric light men. It is 
the electrical industries’ own company. It also insures 
lamps, converters, meters, &c., outside of the station.” 
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Proposed Lighting of the Manchester Town Hall,— 


At the ordinary meeting of the City Council, on 


Wednesday, Mr. Gunson moved :—“ That the Town 
Hall Committee be instructed to report as to the best 
means of remedying the present unsatisfactory con- 
dition of the ventilating and heating arrangements of 
the Council Chamber and State rooms, as well as the 
various committee rooms and offices in the Town Hall ; 
and also as to the advisability of the introduction of an 
installation for electric lighting.” Dr.Simpson seconded 
the motion, which was accepted by the Mayor on behalf 
of the Town Hall Committee. 


A Portable Electric Safety Mining Lamp,—‘ I have ” 
says M. G. Trouvé, in presenting his memoir to the 


Academie des Sciences, “to recall to your minds that I 


have already, in connection with the Saint-Etienne 
disaster, had the honour to produce before you the first 


portable electric safety lamp. This lamp is in use in | 


the State powder magazines at Sevran-Levry and 


_ Ripault, as also in the artillery and engineering schools | 


of Versailles, Toul, Verdun, Epinal, Belfort. It is 
also used by the Parisian Gas Company, and, exclu- 
sively of any other, by the Paris fire brigade and the 
Italian Navy. It furnishes a current of 1:5 ampéres 


and 11°4 volte, 2.e, 17°10 watts, lasting three hours, | 
= 51:30 watt-hours. This energy corresponds to an - 


intensity of 4:2 candles for three hours, or of one candle 
for 11 to 13 hours, an illumination far superior to that 
of ordinary mining lamps. I am therefore in a position 
to affirm that this portable electric safety lamp will be 
found of equal service in mines as it has been to the 


firemen of Paris, the gas company, &c.” 


Copper.—Under this heading, a financial contem- 
porary speaks at great length on the present con- 
dition of the copper industry. The market, now 
so buoyant, was certainly in a low state during the 
greater part of 1889, considering that the price of 
a ton of copper seldom got above the forties. Even 
when this year opened, the effect of the French 
Syndicate policy was very apparent, and it was not 
until there came visible signs of the diminution of the 
hoarded supplies that the market became firm. Now, 
however, things are in a very good state, and there is 
every appearance of a strong market at £60 per ton. 
Last year there were certainly handsome dividends 
paid by at least two prominent copper companies, and 
there is every likelihood that things will be much 
better this year than last. It is interesting to note the 
doings of the Copiapo Company. Last year was very 
nearly its last. There came on the top of the smash of 
the French Syndicate, a collapse of one of the mine 
shafts, a misfortune the result of which can scarcely be 
calculated. In spite of this, however, the shaft was 
made good, and it actually contrived to pay a respect- 
able dividend of 64 per cent., a very creditable wind 
up for the year 1889, 

The Pall Mall Gazette says:— “In copper the 
rise in price which has been going on for some 
time past is not so much due to speculation as to 
a legitimate increased consumption with a falling off 
in the supply. The rise in price, brought about by the 


manipulation of the market by the French syndicate, 


so increased the production, and stocks were multiplied 
at so rapid a rate, that the copper combination found 
that it had committed itself to a task which it was 
unable to carry out. Hence the well remembered 
breakdown of last year. After the collapse the price 
of copper was, for a time, as low as £35 per ton, and 
most people thought that it would be years before the 
large surplus stocks which had accumulated would be 
disposed of, and the market right itself. But as the 
rise in price increased production and curtailed con- 
sumption, 80 the heavy fall led to a curtailment of pro- 
duction and increase in the demand, so that there has 
been a gradual diminution of stocks, until there is now 
but a small quantity in hand. Here, then, it appears 
that the recent rise in price is justified, and will be 
maintained.” 


À 


The Telegraph Cable Question. — The Daily 
Chronicle of September 2nd says, in an evidently 
inspired ‘“ Note” :—*The refusal of the Chancellor 
of the Exchequer to. join in the subsidy to the 
Eastern Extension Telegraph Company, or to share in 
the guarantee which is necessary to secure the further 
reduction of the rates, has caused much comment in 
business circles in Adelaide, and while the parsimony | 
of the Imperial Government is strongly condemned, it 
is pointed out that the South Australian Government 
will probably benefit by the refusal, because the 


- Imperial Government must now decline to assist with 


the subsidy for the proposed Pacific cable, which, if 
laid, would probably take away a good deal of the tele- 
graph business at present proceeding vid Port Darwin.” 
As regards the question of the subsidy for the pro- 
posed Pacific cable, ‘the wish was,” of course, ‘ father 
to the thought.” ‘There is, however, no doubt what- 
ever that the late interruptions of communications have 
set people thinking that a Pacific cable is the only way 
to secure freedom from the disastrous effects of earth- 
quakes in the Java seas. " 


NEW COMPANIES REGISTERED. 


Sheffield Telephone Exchange and Electric Light 
Company, Limited.—Capital £100,000, in £10 shares. 
Objects : To take over the undertaking of the existing 
company of the same title, incorporated on the 11th. 
September, 1888. Signatories (with 1 share each): *J. 
Tasker, *G. Senior, *G. Friklin, C.A.. Wm. Johnson 
(engineer), T. G. Shuttleworth, C.A., R. E. Tasker, *W. 
‘asker, all of Sheffield. The signatories denoted by 
an asterisk and J. Gamble are the first directors. 
Qualification, 20 shares. Remuneration, £300 per 
annum, divisible. Registered 28th ult., by J. B. 
Roberts, 12, Coleman Street, agent for G. J. Simpson, 
Solicitor, Sheffield. — | 

Freedmau Battery Company, Limited, — Capital 
£2,000, in £1 shares. Objects : To acquire the interest of 
Charles H. Freedman in an invention of which no par- 
ticulars are given in the registered documents. Signa- 
tories (with 1 share each): *E. F. Wyman, 74, Great 
Queen Street, Lincoln’s Inn; T. F. Baker Evans, 
Anerley Park ; *C. H. Freedman (electrical engineer), 
13, Montague Place, W.C.; T. Douglas Murray, 33, 
Grosvenor Square; F. Suter (electrical engineer), 6, 
Ospringe Road ; M. Davis, Montreal; H. H. Cooper 
(electrical engineer), 100, St. Donatt’s Road, New Cross. 
The signatories denoted by an asterisk, and T. F. B. 
Evans, are the first directors. After 10 per cent. per 
annum dividend has been declared, the directors may 
receive such remuneration as may be voted them by 
the company in general meeting. Registered lst inst. 
by Wm. Webb & Co., 6, Essex Street. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


South of England Telephone Company, Limited.— 
The annual return of this company, made up to the Ist 
August, was filed lst September. The nominal capital 
is £400,000 divided into 300,000 ordinary shares of £1 
each, and 20,000 preference shares of £5 each, the whole 
of which are taken up, the ordinary shares being con- 
sidered fully paid. Upon the preference shares £3 10s. 
per share has been called and paid, the paid-up capital 
thus being £70,000. 


Telephone Company of Austria, Limited. — The 
annual return of this company, made up to the 14th 
ult., was filed 23rd ult. The nominal capital is 


"’ £200,000 divided into 20,000 ordinary and 20,000 pre- 


ference shares of £5 each. The shares taken up are 


| . 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| : 
| 
& 
| 
| 
| yey 
1 
| 
| 
| 
| 2% 
; 
| 
| 
i 
| | 3 
| 
| 
| 
| 
| & 
| 
| 


at the general meeting of the com 


SEPTEMBER 5, 1890.) 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. a 


11,703 ordinary and 6,558 preferred, upon which the 
full amount has been called. The calls received amount 
to £33,540, and £57,765 is considered as paid upon 
11,553 ordinary shares. | | 

Sheffield Telephone Exchange and Electric Light Com- 
pany, Limited.—At an extraordinary meeting of this 
company,held at the offices, Commercial Street, Sheffield, 
on the 14th July, it was resolved to reconstruct, and 


for such purpose to wind up voluntarily. Mr. Thomas | 


George Shuttleworth, of Sheffreld, chartered accountant, 
and Wm. Johnson, of Sheffield (the secretary), bein 
appointed liquidators. 


Chili Telephone Company. Limited. — The annual 


réturn of this company, made up to the 22nd ult., was 
filed 29th ult. The nominal capital is £250,000, in £5 
shares. 40,000 shares are taken up, upon which the 
full amount has been called and paid. 


_ Nonpareil Electric Syndicate Company, Limited.— 
The registered office of this company is at 2, Victoria 
Mansions, Westminster. | 


NOTES, REPORTS, MEETINGS, &c. 


The Brush Electrical Engineering Company, Limited, 
In the first annual report, to be presented to the shareholders 


Street Hotel, London, on the 8th September, 1890, at 12 o’clock 
noon, the directors submit the balance sheet and profit and loss 
account, made up to 30th June last. 

It is as follows :— | 


The company was registered on the 10th August, 1889, and the 


business of the Anglo-American Brush Ele:tric Light Corpora- 
tion, Limited, was taken over as from the Ist August, 1889, and 
that of the Falcon Engine and Car Works, Limited, as from the 
14th June, 1889, and the accounts made up to the 30th June last 
are for the periods embraced by these dates. The arrangements 
for carrying on the business of the Australasian Electric Light 
and Power Company, Limited, were not completed until much 
later, and the accompanying accounts do not include any return 
of business effected by the Australasian branch. San 

The profit and loss account shows a gross profit of £36,698 
163., and after deducting all standing charges, maintenance of 
plant and buildings, and interest on debentures, there remains a 
balance of £14,235 63. 1d. It is proposed to apply £625 to reduc- 
tion of preliminary expenses, £500 to reduction of provisional 
orders account, and £3,000 to reduction of property, patents and 
goodwill account, to meet depreciation under these heads. The 
net balance of £10,426 193. 3d. is available for dividends. An 
interim dividend, absorbing £3,808 6s. 10d. has already been paid 
upon the preference shares for the six months from 10th August 
to 10th February last, and it is proposed to apply £3,505 43. 6d. 
to the payment of a further dividend upon these shares, making 
up the full preferential dividend at the rate of 6 per cent. per 
annum from the date of registration of company to 30th June, 
1890. The directors recommend that the balance of £2,796 
143. 9d. be carried forward to next account. 

The temporary interruption to business caused by the amalga- 
mations with other companies and extensions of works has 
to some extent adversely affected the profit and loss account, and 
as several months had necessarily to elapse before the new works 
at Loughborough could be completed, the advantages of the lower 
cost of production at the country works were not obtained in 
regard to a large proportion of the orders executed. In view of 
all these circumstances, the directors consider the result of the 
year’s working as encouraging. — 

The Falcon works at Loughborough have been considerably 
enlarged during the year at an expenditure of about £20,000, and 
the extension of these works enables the company to manufacture 
at a materially reduced cost engines, boilers, cars, and electrical 
machinery of practically every description and size. The directors 
are of opinion that this money has been well spent, and they 
mn vbs good results in the future from the erection of these 
works. 

It affords the directors much satisfaction to state that the 
Bill confirming the provisional order for lighting the central 
division of the City of London has been passed by Parliament. 
The agreement with the Commissioners of Sewers of the City of 
London provides that the work for the purpose of public lighting 
shall be commenced within nine months from the 21st May last, 
and the directors are making the necessary preparations for giving 
effect to this condition. 

The company has also obtained a provisional order for Bourne- 
mouth, where a central electric light station has already been 
erected, which promises to yield very satisfactory returns. The 
directors have applied to the Board of Trade for provisional orders 
for several other towns in the United Kingdom where the com- 
pany has interests to protect. 


y to be held at Cannon 


The Austro-Hungarian businesses have developed in a satisfac- 


tory manner, and the Vienna factory shows improving results, . 


both as to volume of trade and as to- net profit. The necessity 
for providing additional factory accommodation in Vienna has now 
arisen, and the directors are concluding negotiations for the acqui- 
sition of some freehold land and buildings adjoining the present 
works. They have also under consideration proposals for a re- 
arrangement of the company’s interests in the Vienna business. 
The directors have, with the assistance of Captain Rowan, the 
late general manager of the Australasian Company, fully examined 
into the character of the busineas acquired from that company, 
and have made arrangements for the proper development of the 
company’s valuable patents and organisation in the Colonies. 


West Coast of America Telegraph Company. 


A MEETING of shareholders was held at Winchester House, on 
Monday, the Ist inst., at 1 o’clock. The proceedings were strictly 
of a private nature, and representatives of the press were 
excluded. We understand that the chairman (Mr. A. Marshall) 
made a statement as to the position and prospect of the company 
which was regarded as somewhat reassuring. A short discussion, 
quiet in character, followed, and the meeting broke up without 
pers being ed. | 
following letter appeared on Saturday :— 
To the Editor of THe FrnanciaL News. 


“ Sir,—I beg to enclose a printed notice issued by the directors 
of this company, whose shares, at the beginning of this year, were 
quoted at 11}, while they are now scarcely saleable at 34. This 
excessive depreciation in value is said to be due to threatened 
competition ; but the eagerness of the shareholders to part with 
their holdings is, in my opinion, mainly owing to the want of con- 
fidence in the management of the company. 


“The directors—three in number—take in fees no less a sum > 


than £1,475 per annum. Their business capacity may be judged 
from the accompanying notice convening a meeting on Monday 
next, without mentioning the hour at which the shareholders are 


to attend. From the notice, it would appear as if the shareholders 


were expected to pass the whole day at 50, Old Broad Street, dis- 
cussing the company’s affairs. 

‘ As the company paid a dividend of 6 per cent. last year, and 
added £25,000 to the reserve fund, a sum equal to 8 per cent. on 
the capital, I thought that the shares were worth a small premium, 


and unfortunately became a purchaser at 10%. I ought, before 


buying, to have inquired into the administrative ability of the 
directors, who have succeeded in bringing down the price of the 
shares some 70 per cent, The published traffics of the company 
show little or no decrease over the earnings of last year. 

' “Living in Devonshire, I cannot attend the meeting on Monday 


_ next, but I hope that the London shareholders will assemble in 
force and insist on some reform of the present board of directors. 


‘ Jam, sir, yours, &c., | | 
“A COUNTRY SHAREHOLDER.” 


Hartlepool Gas and Water Company. — At the 
annual general meeting of the company held recently at Hartle- 
pool, Mr. W. H. Fisher, the chairman, after congratulating 
the shareholders on a prosperous year, and prognosticating the 
sustained activity of trade in the district for another year, 
observed as to the future, that the cost of production of gas would 
be increased by fully £3,000 in coal, and the necessity of raising 
the price by 2d. per 1,000 feet had been seriously discussed, but 
abandoned for the present, in the hope that the increased cost 
would be partially met by increased consumption—otherwise, thé 
question must be shortly reconsidered. 


The Bankers and Merchants’ Telegraph Compauy.— 
The property and franchises of the company have been sold at 
auction under foreclosure. Colonel Robert WU. Ingersoll bid it in 
for $390,000. | . 


The Brush Electrical Engineering Company, Limited. 


—The transfer books will be closed to the 9th inst., inclusive. 


TRAFFIC RECEIPTS. 


The Cuba Submarine Telegraph Company, Limited. The receipts for the month of 
August were £2,900, as c unpared with £2,815 in the corresponding month of 
ae a The receipts fur the month of May, estimated at £3,400, 


The Direct Spanish Telegraph Company, Limited. The estimated receipts for 
a ne of August were £2,075, against £1,624 in the corresponding period 
OI Last year. 


The Eastern Extension, Australasia and China Telegraph Company, Limited. The 
receipts for the month of August, 1890, amounted to £46,526, us ugainst 
,469 in the correspondiag period, an increase of £7,057. 


The Eastern Telegraph Company, Limited. The receipts for the month of August 
were £52,606, as ugainst £52,012 for the same period of 1889, or un increase of £594. 


West India and Panama Telegraph Company, Limited, The estimated traffic receipts 
forthe half month enced the 3lst August ure £2,420 as against £2,161, an 
increase of £259 as compared with the corresponding period. 


The Western and Brazilian Telegraph Company. Limited. The receints for the week 
ending August 29th, after deducting the fifth of the gross receipts Pr e to 
the London Platino-Brazilian Telegraph Company, Limited, were £3,772. 


The West Coast of America Telegraph Company, Limited. The gross earnings for 
of August, 1890, were £4,950. 


| 
| 
aily | 
r tly | 
the ; | 
e in 
ther 
tin | 
d, it | 
ent § | 
the | 
vith à | 
ele- 4 | 
in.” 
Dro- À | 
her 
nat- | 
ave | 
ay 
rth- 
res. n 
Ing 
Ith. 
by 
Ors. £ 
per 
B. 
on, 
ital 
tof 
na- 4 
ns, 
er), 
33, | 
6, 
per 
OBS. 
B. 
per 
lay 
by 
| | 
| 
| 
tal 
ole 
3. | 
he 
is 


À 


THE TELEGRAPHIC JOURNAL AND 


276 | ELECTRICAL REVIEW. [SEPTEMBER 5, 1890. 
SHARE LIST OF ELECTRICAL COMPANIES. 

Present | Stock or ANR | usiness done | 
Share. ( notation 4.) during wenk ending 
2 Highest. | Low 
250,000 | African Direct Telegraph, Ltd., 4 p. c. _— ae and Bearer 100 97 —100 97 —100 gi au 

1,549,160 | Anglo-American Telegraph, Limited ves … | Stock 503— 514 51 — 62 5l 50 
2,725,420 Do. do. 6p.c. Preferred . 87;— 883 874— 88} 88 874 
2,725,420 Do. do. Deferred ... 15}— 154 153— 15} 15 134 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 113— 12} 113— 12} 12 
99,000 Do. do. 5 p. c. Bonds... - 100 100 —102 - | 100 —102 
75,000 Do. do. 5 p. c. 2nd Series, repayable June, 1996 100 103 —107 103 —107 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416... 3 | HW 2 1j— 2 
63,416 Do. do. Preference, Nos. 1 to 63 416 se 2 ‘it 3 ig 2 1.4 
$7,216,000 | Commercial Cable, Capital Stock... $100 102 —104 , | 103 —105 1034 | 1034 
224,850 | Consolidated Telephone Construction and Maintenance, ‘Tt. 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, 1 to 20,000 | Stock 
16,900 | Cuba Telegraph, Limited ... 3 10 12;— 13 12;— 13 3 
6,000 Do. do. 10p.c. Preference .. 10 164— 17} 164— 174 173 | 163 : 
12,981 | Direct Spanish Telegraph, Limited dé (24 only paid) 5 3i— 4 33— 44 
6,090 Do. do. 10 p. c. Preference... 4 5 9 — 10 9 — 10 
60,710 | Direct United States Cable, Limited, 1877 ies? tee on 20 103— 10} 104— 10; | 104 | 104 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 … … | : 10 13g-— 143 184— 145 | . 14} 134 
70,000 Do. 6 p. c. Preference ee 15 — 154 15.— 15} 153 15 
200,000 5 p. c. Dehs. (1879 issue), repay. Aug. ., 1899 100 106 —109 106 —109 109 108 
1,290,000 c. Mortgage Debenture Stock ... Stock 106 —109 105 —108 105 “ss 
250,000 and China Telegraph, Limited 10 14 — 144 | 14 — 14 14} 14 
320,000 Do.  6p.c. Debentures, repay. February, 1891 : … 100 | 100 —102 100 —102 
446,100 Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. . 1¢0 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings... 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900... 100 100 —103 100 —103 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 ss à 10 738} 8 — 8} 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 5 5} 54 | 
46,700 | Elmore’s Patent Depositing, Ltd., Nos. 23,001 to 70, 000 2 7% | 8} 84 
19,700 | Fowler-Waring Cables, Nos. 301 to 20 000 (88 only paid) 5 2— 2} 2— 2} 
180,227 | Globe Telegraph and Trust, Limited Fe ss 10 8i— 94 8$— 94 94 8 
180,042 Do. do. 6p.c. Preference ... oo 7 10 144— 153 14¢— 15 15 1413 
150,000 | Great Northern Tel. Company of Copenhagen ... ie 10 154— 16 15$— 16} 16} 164 
40,900 | . . Do.. do. 5 p. c. Debs. (issue of 1881) eh 100 —103 | 100 —103 
250,009 Do. do. do. (issue of 1883) … 100 106 —109 104 —107 xd 
9,334 Greenwood and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12 — 18 12 — 18 
5,334 7 p.c. umulative Preference, Nos. 2,667 to 8,000 10 114— 124 114— 12} 
41,600 India Haber, Gutta-Percha and Telegraph Works, —: 10 18i— 194 173— 18} 18} 18} 
200,000 Do. do. 44 p. c. Deb., 1896... és 100 102 —104 | 102 —104 ; 
17,000 | Indo-European Telegraph, Limited... vi is és 25 37 — 39 37 — 39 
38,348 | London Platino-Brazilian er Limited .… ss 10 6— 7 6Gi— 74 
109,000 Do. do. 0,.: 6p.c. Debentures a 100 107 —110 105 —108 xd 
49,900 *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 .. 10 4 — 4 4 — 43 4 oe 
436,700 | National Telephone, Limited, Nos. 1 to 436,700 ... sé sie 5 4$i— 5 Ag— 47 43 a 
15,000 Do. 6 p. c. Cum. 1st Preference .. 10 12 — 12} 12 — 124 
15.000 Do. 6 p. c. Cum. 2nd Preference (£8 only paid) 10 10 — 10} 10 — 10} : 
220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid)} 1 3 
outh of Englan elep one, r ary, Nos. 1 to 2,000, 
209,750 2,501 to 3,500, 93,251 to 300,000 1 +— + 4 
20,000 Do. 6p.c. Cum. Pref., Nos. 1 to 20 ,000 (£34 only paid) 5 23— 3 23— 3 | 
3,381 | Submarine Cables Trust jé 13 Cert. 113 —117 113 —117 116 115 
78,949 | Swan United Electric Light, Limited sis (£34 only paid) 5. 5 — 5} 5 — 5} 5}, 5 
37,350 | Telegraph Construction and Maintenance, Limited 12 42 — 44 42 — 44 433 42} 
150,000 Do. do. do. 5 p. c. Bonds, red. 1894 100 100 —102 100 —102 
55,000 | United River Plate Telephone, Limited ... a 3i— 44 33— 4 
146,000 Do. do. 5 p. c. Debenture Stock... … | Stock 90 — 94 90 — 94 
100,000 Do. do. 7 p. c. Debs., Nos. 1 to 1,000 an 100 ses ei ae op 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. ui 10 9 — 10 9 — 10 
- 800,000 Do. do. do. 5 p. c. Debentures ‘i pea 100 100 —103 99 —102 xd|\ 100} + 
30,000 | West Coast of America Telegraph, Limited ove 10 3— 4 4— 5 4 34 
150,000 Do. do. do. 8 p. c. Debs, repay. 1902 eee 100 103 —108 101 —106 1041 1031 
64,572 Western and Brazilian Telegraph, Limited v6 15 11}— 113 11 — 11! 113 11} 
26,986 Do. do. do. 5Sp.c. Cum. Preferred .. se 7k 6$— 7} 63— 7 613 
26,986 Do. do. do. 5p.c. Deferred .. 74 4$— 5 41— 5 4} 44 
200,000 Do. do. do. 6 p. c. Debentures nf © ” 1910... 100 103 —106 103 —106 : 
250,000 Do. 6p.c. Mort. Debs., series “B” of ’80, red. Feb., 1910 | 100 | 101 —104 | 101 —104 | 
88,321 | West India and Panama Telegraph, Limited  … ine 10 23— 3 2j— 33 325 27 | 
34,563 Do. do. do. 6p.c. 1st Preference... 10 114— 11;— 12 118 11, 
4,669 Do. do. do, 6 p. c. 2nd Preference _... 10 13 — 14 13 — 14 wee 
1,336,000 | Western Union of U.S..Tel., 7 p. c. lst Mort een Bonds $1,000 | 120 —125 120 —125 
[179,300 Do. do. 6p.c. Sterling Bonds 100 09 —101 97 — 99 xd 
42,853 |*Westmstr. Elec. — Corp. # Ore. Nos. 101 to 42, 953 (£2 only paid) 5. 1}— 1} 1}— 13 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£6} paid), 73—7%.—Elmore Copper Depositing Priorities, 7 —7}. Hier 
Wire, + dis—par.—House-to-House Company (£5 paid), 5 —54.— International Okonite, Ordinary of £10 (£7 paid), 63—7} 


London Electric Supply Corporation, Ordinary (£5 paid), 1§—2s.—Manchester Edison and Swan Company, £9 (£1 paid), 
11/- —13/-. | 


Bank Rare or Discounr.—4 per cent. (21st August, 1890). 
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ELECTRICAL REVIEW. 


THE ANNEALING OF COPPER.* 
| By G. WYCKOFF CUMMINS, New York. 


CoPPER is at present almost universally annealed in 
muffles, in which it is raised to the desired temperature 
and subsequently allowed to cool either in the air or in 
water. It may be stated, for the benefit of. those not 
versed in the practical work of annealing, that a 
muffle is nothing more nor less than a reverberatory 
furnace. It is necessary to watch the copper carefully, 


80 that when it has reached the right. temperature it 
may be drawn from the muffle and allowed to cool. 


This is extremely important, for it is found that if the 
copper is heated to teehigh a temperature, or is left in 
the muffle at the ordinary temperature of annealing for 
too long a time, it is “burnt,” as the workmen say. 
Copper that has been “burnt” is yellow, coarsely 
granular, and exceedingly brittle—so much so that in 
some samples in my possession it cannot be bent once 
at a right angle without breaking. It is even more 
brittle at a red heat than when cold. 

In the case of coarse wire it is found that only the 
surface is “ burnt,” while the interior is damaged to a 
far less extent. This causes the exterior to split loogs 
from the interior when bent or when rolled, thus giving 
the appearance of a brittle copper tube with a copper 
wire snugly fitted into it. Cracks a half-inch in depth 
have been observed on the surface of an ingot on its 
first pass through the rolls, all due to this exterior 


“burning.” It is quite apparent that copper that has 


been thus overheated in the muffle is entirely unfit for 
rolling, either for rods or sheet copper or for wire 
drawing. It is found that the purer forms of copper 
are far less liable to be barmed by overheating than 
samples containing even a small amount of impurities. 
Even the ordinary heating in a muffle will often 
suffice to “ burn” ‘un this manner the surface of some 
specimens of copper, and thus render them entirely 


unfit for further working. The explanation of this 


will be made later. Copper that has been thus ruined 
is of use only to be refined again. | 

As may be inferred from the above, only the highest 
grades of refined copper are at present used for draw- 
ing or for rolling. This is not because the lower grades, 
when refined, cannot stand sufficiently high tests, but 
because the present methods of working are not ade- 
quate to prevent these grades of copper from experi- 
encing the deterioration due to overheating. This is 
unfortunate for the manufacturer since, I understand, 
he has to pay cash in advance for the highest grades of 
refined copper. | 

In order better to appreciate the explanation of the 
various phenomena of copper annealing, let us see 


what refined copper is. The preg of refining copper — 


consists in an oxidising action followed by a reducing 
action which, since it is performed by the aid of gases 
generated by stirring the melted copper with a pole, is 
called poling. The object of the oxidation is to oxidise 
and either volatilise or turn to slag all the impurities 
contained in the copper. This procedure is materially 
aided by the fact that the suboxide of copper is freely- 
soluble in metallic copper, and thus penetrates to all 
parts of the copper, and, parting with its oxygen, 
oxidises the impurities. The object of the reducing 
part of the refining process is to change the excess. of 
of the suboxide of copper to metallic copper. Copper 
containing even less than 1 per cent. of the suboxide 
of copper shows decreased malleability and ductility, 
and is both cold short and red short. If the copper 
to be refined contains any impurities, such as arsenic 
or antimony, it is well not to remove too much of the 
oxygen in the refining process. If this is done, “ over- 
poled” copper is produced. In this condition it is 
brittle, granular, of a shiny yellow colour, and more 
red short than cold short. When the refining has been 
properly done, and neither too much nor too little 
oxygen is present, the copper is in the condition of 
“tough pitch,” and is in a fit state to be worked. 
“Copper is said to be tough pitch when it requires 


* Scientific American. 


oxygen, especially from those specimens that ootitsin 


frequent bendings to break it, and when, after it is 


broken, the colour is pale red, the fracture has a silky 
luster, and is fibrous, like a tuft of silk.” ' On hammer- 
ing a piecé to a thin plate it should show no eracks at 
the edge. At tough pitch copper offers the: highest 
degree of malleability and ductility of which a given 
specimen is capable. This is the condition in which 
refined copper occurs in the market, and if it could ‘be 
worked without changing this tough pitch any speci- 
men of:copper that could be brought to this condition 
would be suitable for rolling or drawing. bh ot seen 
that tough pitch is changed if we either add xyagh to 
or take oxygen from refined copper. Cogley?’ PSA. 
By far the more important of these is the remu@al ‘of 


more than a mere trace of impurities. This is shown/by 


the absolutely worthless condition of overpoled copper. 
The addition of carbon also plays a very important 


part in the production of overpoled copper. 
That the addition of oxygen to refined copper is ‘not 
so damaging is shown by the fact that at present nearly 


all the copper that is worked is considerably oxidised 


at some stage of the process, and not especially to its 
detriment. 3 ) | | 

Let us see how the above facts are related ‘to the 
process of annealing copper. I have ‘already referred 
to what is known as “ burnt: 
already have recognised as hothing more nor less than 
copper in the overpoled condition. This is brought 
about by the action of reducing gases in the muffle. 
By this means the small amount of oxygen necessary 


to give the, copper its tough pitth is removed. You — 


must remember that this oxygen is combined with im- 
purities in the copper, and thus renders them inert. 
For example, as explained by Dr. Peters, the oxide of 


arsenic or antimony is incapable of combining more 


than mecharically with the copper, but when its oxy- 
gen is removed, the arsenic or antimony is left free to 
combine with the copper. This forms a very brittle 
alloy, and one that corresponds almost exactly in its 
properties to overpoled copper. To be sure, overpoled 
copper is supposed to contain carbon, but that this is 
not the essential ruining principle in case of annealing 
is shown by the fact that pure copper does not undergo 
this change under conditions that ruin impure copper, 
and also by the fact that the same state may be pro- 
duced by annealing in pure hydrogen, mes thus re- 
moving the oxygen that renders the arsenic or anti- 
mony inert. No attempt is made to deny the well 


known fact that carbon does combine with copper to 


the extent of 0:2 per cent., and cause it to become ex- 
ceedingly brittle. It issimply claimed that this a 
bably not what occurs in the production of so-called 
burnt copper during annealing. The amount of im- 
purities capable of rendering copper easily “ burnt” 
is exceedingly small. This may be better appreciated 
when it is considered that from 0:01 to 0:2 per cent. ex- 
presses the amount of oxygen necessary to render the 
impurities inert. The removal of this yery small 
amount of oxygen, which is often so small as to be 
almost within the limits of the errors of analysis, will suf- 
fice to render copper overpoled, and ruin it for any use. 

Perhaps the most interesting part of this article, to 
practical men at least, will be the description of a 
method of avoiding the numerous accidents that may 
occur in the annealing of copper, due to a change of 
pitch. As already pointed out, the quality of refined 
copper is lowered if oxygen be either added to or taken 
from it. It is quite apparent, therefore, that a really 


good method of annealing copper will prevent any 


change in the state of oxidation. To accomplish this 
it is necessary to prevent access to the heated copper 
both of atmospheric air, which would oxidise it, and of 
the reducing gases used in heating the muffle, which 
would take oxygen away from it. Obviously the only 
way of accomplishing this is to enclose the copper when 
heated and till cool in an atmosphere that can neither 
oxidise nor deoxidise copper. 1 find that by so doi 

copper may be heated to the melting point and allow 

to cool again without suffering at all as ita 
pitch, There are comparatively few gases that can be 


er.” This you may | 
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used for this purpose, but, fortunately, one which is 


exceedingly cheap and universally prevalent fulfills all 
requirements, viz., steam. In-order to apply, then, in 
practice, the principles already enunciated, it is neces- 
sary only to anneal copper in the ordinary annealing 
pots, such as are used for iron; care being taken to 


enclose the copper while heating and while cooling in 


an atmosphere of steam. This will effectually exclude 
air and prevent the ingress of gases used in heating the 
annealer. Twenty-four hours may be used in the pro- 
cess, 28 in the annealing of iron wire, with no detriment 


to the wire. This may seem incredible to those manu- 


facturers who have tried to anneal copper wire after 
the manner of annealing iron wire. By this method 
perfectly bright annealed wire may be produced. Such 


__ à process of annealing copper offers many advantages. 


It allows one to use a grade of copper that has hither- 
to been worked only at a great disadvantage, owing to 
the ease with which it gets out of pitch. It allows one 
to use annealers such as are ordinarily used for anneal- 


‘ing iron, and thus cheapens the annealing considerably 


as compared with the present universal use of mufiles. 
There is no chance of producing the overpoled condi- 
tion from the action of reducing gases used in heating 
the muffles. There is no chance of producing the un- 
derpoled condition due to the absorption of suboxide 
of copper. None of the metal is lost as scale, and the 
saving that is thus effected amounts to a considerable 
percentage of the total value of the copper. The ex- 


_ pense and time of cleaning are wholly saved. Inci- 


dentally bright annealed copper is produced by a pro- 
cess which is applicable to copper of any shape, size, or 
condition, a product that has hitherto been obtained 
only by processes (mostly secret) which are too cum- 


-bersome and too expensive for extensive use and, as is 


the case with at least one process with which the author 
j8 acquainted, with the danger of producing the over- 


and the brush is applied to the underside. The wooden 
T-insulator (which is further itself insulated from the 
rail) is secured to the rail by a wooden dowell. The 
horizontal copper conductor is attached to the insulator 
by a kneed bracket, screwed to the insulator, the con- 
ductor being recessed so as to give a flush surface for 
the brush to travel over. Provision is made for points 
and crossings, and also for preventing the brush, &,, 
coming in contact with the rail. The slot in the rail 
answers both for wheel flange and also for the vertical 
conductor to the motor on the car. At suitable dis- 
tances small iron cases, termed “mud traps,” are 
placed opposite holes in the side of the rail. These 
permit of the rail being easily cleaned, and also of the 
renewal of the conductor without the permanent way 
being lifted. The rail can be flushed with water, and 
thus easily and effectively cleaned without affecting the 
conductor. It can also be easily applied to existing 
horse tramways. 
The figs. shows across section. A is the rail, with 
the conductor within it. © is the bracket (pendant 
from the car with motor) carrying the brush, which is 
applied to the underside of the conductor. M is the 
“mud trap ” with movable cover, and pipe, P, to gutter. 
These pipes need only be at requisite distances, not at 
every “mud trap.” Fig. 2 shows the arrangement for 
railways. In this case, the brush is applied from the 
outside instead of from the inside of the rail. The 
reason of this is, that in the case of railways, the 
pressure will be much greater than in the case of tram- 
ways. It is therefore desirable to have the body of 
the rail directly under the tread of wheel. 
The object of the conduit rail is to provide a simple, 
safe, and efficient method of working electric tramways 
and railways, at the least possible expense, avoiding all 
the inconvenience and expense of costly central con- 
duits, or poles and other overhead apparatus, for the 


MGA 
7 NA 
Z ar L 
Fra. 2. 


poled condition, often in only a small section of the 
wire, but thus ruining the whole piece. 


If it is desired, the copper: may be annealed in an 


apparatus so arranged that the copper when heated 
may be dropped into a body of water without access 
of air, and thus make a far smaller annealing plant 
suffice. 
made neither softer nor harder by being cooled suddenly 
in this manner than if cooled slowly, though some of 
the alloys of copper are rendered somewhat softer by 
a sudden cooling; in fact, there is not the slightest 
evidence anywhere to justify the quite prevalent belief 
that an art of hardening copper was known to the 
ancients. The hardest tools of the ancients were made 
of bronze, not copper. "a 

By application of the same principles it is possible to 
prevent both deoxidation and oxidation in the heating 
of copper ingots for the rolls, and thus, by keeping 
copper at tough pitch all along, any copper that can be 


given tough pitch can be used for rolling as sheet copper — 


or for wire. | 


I think it also practicable to produce bright copper 
rods direct from the rolls. ae 


PEDDIE’S CONDUIT RAIL. 


THIS conduit rail is for use on tramways and railways 


worked by electricity. The conductor, properly insu-_ 
lated, is placed within the rail, thus avoiding the 


expense and inconvenience of a separate central conduit, 


It may be mentioned that copper seems to be — 


- rail with conductor. 


Fra. 1. 


conductors. The following points have also been borne 
in mind :— | 

1. Placing the conductor where it will be safe from 
injury both to itself and the public. 

2. Making provision for easily cleaning and flushing 
the rail without affecting the conductor within it. 
This is secured by means of the “ mud traps,” which 
at suitable points have pipes to the gutters. 

3. Making provision for easily renewing the con- 
ductor when it is worn, without lifting permanent way. 
Thus, by removing the covers of the “mud traps,” the 
brackets which hold the conductor to the T-insulator 
can be unscrewed, the conductor lowered, and then 
raised and removed through the slot. A new con- 


-ductor can then be lowered and fixed in a similar 


manner. The T-insulators can also be removed and 
renewed by means of the “ mud traps.” 

4, Making the rail suit for ordinary horse or steam 
or compressed air, or accumulator cars. As far as these 
cars are concerned, the “ conduit rail ” is practically an 
ordinary slot rail. | | 

5. Avoiding any central slot rail (between the wheel 
rails), which is a great inconvenience to ordinary street 
traffic. 

6. Making the system such that it can be easily | 
and effectively, and without great cost, applied to 
existing tramways. This is done by simply lifting one 
of the ordinary slot rails and replacing it with a conduit 
By doing this on short sections at 
night, all interruption of ordinary or car traffic is 
avoided. 

7. General simplicity and freedom from liability to 
derangement. 
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ELECTRICALLY-OPERATED TREVELYAN IN- 
STRUMENTS WITH CARBON “ROCKERS” 
AND “BEARERS.” | 


By A. M. TANNER. 


EVERYTHING concerning the genesis of the microphone 
and carbon telephone should be presented to the scien- 
tific and technical world, so that hereafter there shall 
be no further misconception as to the actual discoveries 
made by Prof. Hughes and Mr. Edison ; the former 
having used hard carbon contacts in his microphone, 
and the latter having resorted to compressible, or soft 
carbon, in his original carbon telephone. 

I have already shown, in an article which appeared 
in the ELECTRICAL REVIEW of August 22nd, that as 
far back as the year 1858 Rollman drew attention to the 
fact that a hard carbon prism resting loosely upon 


carbon bearer points included in a closed electric 


circuit will, by its vibratory movement produced by 
the passage of the electric current, serve to vary the 
points or surfaces of contact, and thus effect a change 
of tension of the electric current flowing in the circuit. 

I now wish to call attention to another electrically- 
operated Trevelyan instrument, which has a carbon 
rocker vibrating upon carbon bearers. 

In the London, Edinburgh, and Dublin Philosophical 
Magazine for 1859, Fourth Series, Vol. XVII., page 
358, is an article by Prof. J. D. Forbes, of the University 
of Edinburgh, entitled, “ Notes on Certain Vibrations 


Produced by Electricity.” After reviewing prior ex- — 


periments of Prof. Gore with a Trevelyan instrument 
having a hollow copper sphere, made to run on a 
circular track by the action of electricity. Prof. 
Forbes continues as follows, viz. :— | 

“T have obtained very active vibrations of carbon 
(such as is used in one of the elements of Bunsen’s 
battery) resting upon brass, and also when it rests upon 


_ two pieces of carbon connected with the terminals of a 


battery. For this purpose, a battery having a certain 
amount of intensity is requisite, in order to overcome 
the resistance of carbon as a conductor, but the vibra- 
tions are most energetic. The extremely small expan- 


sion which takes place in carbon by heat is another — 


argument against that view of the Trevelyan experi- 
ment.” 

The above-quoted description is not accompanied by 
an illustration, but from collateral evidence it un- 
doubtedly warrants the sketch given below of the 
the arrangement of bearers and rocker. 


It will readily be perceived how closely this 
resembles the “ three-nailimicrophone of Prof. Hughes. 
I think it will be conceded that, in view of the instru- 
ments constructed by Rollman, Paalzow, andi’ Forbes, 
the novelty of the microphone must be sought in the 
method of varying the force of an electric current by 


the action of sonorous vibrations ; in other words, it 


appears almost impossible to uphold a claim for a 
microphone instrument in which a carbon electrode 
rests loosely upon another electrode, for the purpose of 
varying the tension of the current in a closed electric 
circuit in which said electrodes are included. 

I believe it has been held by an English Court that 
“the circumambient air” is the equivalent of a dia- 
poreees in a telephone, having a current tension regu- 

ator of carbon. If this is true, then the instruments 
of Rollman, Paalzow, and Forbes must have an exceed- 
ingly close bearing upon a microphone or carbon tele- 
phone whose novelty rests solely upon a variable 


contact rheostat of carbon, introduced into a closed 


electric circuit. When it comes to the principle or 
method of operating the carbon rheostat by sonorous 
vibrations, then the Trevelyan instruments considered 
in my articles lose their pertinency. : They can only be 
used to show that the device employed in a microphone 
(without a diaphragm) are old in other instruments, 
and that the action of a variable contact rheostat made 
of hard carbon, for changing the tension .of the 
current in a closed electric circuit was discovered by 
Rollman, 1} 

 KEMMLER'S EXECUTION AS SEEN BY AN 
ELECTRICIAN. 

By CHARLES BR. HUNTLEY. 


Iv is with pleasure that I comply with the request of 


the Electrical World to give my. observations on the 


Kemmler electrocution. . One of the prime reasons 


which prompted me to attend this event was that the 
electrical fraternity would have the benefit, so far as 
I was able to observe, of what occurred at this electro- 
cution. 

The dynamo, as is well known, is one of the West- 
inghouse type, the exciter being of the usual pattern 
sent with all dynamos of this make. It was located in 
the second story of the east wing of the prison; about 
1,000 feet from the room wherein the death chair was 


located. The power was supplied by a 45 H.P. engine, 


belted to a 2-inch shaft, which ran through the dynamo 
room. On this shaft were a 36-inch pulley and a 
30-inch pulley. From the 36-inch pulley was run an 
8-iuch belt down to a 12-inch pulley on the dynamo, 
and a 6-inch belt ran from the shaft to the exciter. : No 
voltmeter or ammeter was connected up in circuit at 
this point. A resistance box was placed.at the end, 
over the exciter. The wires led out through the 
window np over the roof on porcelain and glass insu- 
lators, down across and around the dome of the front 
of the prison ; from there down on the wall into the 
window of what was known as the original room for 
the electrocution. This wire was of No. 12 B. and S. 


gauge, rubber covered, and said to have been made by 
the Edison Company. On the switchboards were two 


Cardew voltmeters, both connected up with resistance 
coils. Both were connected with switches, and between 
the two was a lamp board, which, I am told, is of the 
usual type used in the Edison stations. In this were 


20 100-volt lamps of Edison make, and an ammeter of | 


Bergman & Co. 
of the board. | eat 

There were two jaw switches—one known as the fatal 
switch and the other as the lamp board switch—which 
were placed on the wall of easy access to the executioner, 
From the board there ran wires of the same gauge into 
the chair, one being fastened to the electrode on the 
bottom, and the other to the electrode on the top. This 
is all of the electrical apparatus and distribution that I 
noted. A Mr. Davis was the man in charge. I might 
say that my curiosity prompted me to go with him to 
witness the first test of the machinery on Tuesday after- 


s make was a part of the lower portion 


noon. Mr. Davisadjusted the brushes on both dynamo 


and exciter, and then left the apparatus in charge of 
three convicts who were assistants. ; 

After going back to the switchboard signals were 
given to start up the dynamo. At that time the volt- 
meter showed about 1,000 volts. The lamps were in 
circuit and were about two-thirds candle-power. Again, 


in the evening, all of the witnesses summoned by law, 


together with the doctors and professional men, 
witnessed another test, which was substantially the 
same as that of the afternoon. There was no record 
taken of what the voltage was at that time, but an 
wane was made that it was from 1,000 to 1,200 
volts. 


The morning of the execution came, and those who | 


were to witness the first experiment upon human life 
by the electric current found, in a dimly lighted room, 
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the death chair, and around about the walls in à circle 
seats for their accommodation. I ‘do not know that it 
Will be of any ‘interest ‘to’ your ‘electrical readers to 
record ‘here (inasmuch as the Press has given all of 
that) what took place with ‘reference to thé in-coming 
of Kemmis? and “his' spiritidl advisers, but suffice to 
say that the man ‘who’ stood before us exhibited the 
most ‘unconcern of any of thé'23 men who Were within 
the room. ‘After being strapped ‘and piniored to the 
chair, Kemmler assisting, and to quite an extent, the 
electrodes at the head and back were securely placed, 
the strap securely fastened-over his face by the warden, 
the word was given to the three men who were in the 
‘room behind a closed door, and. we witnessed .the effect 
of'the first contact by a contraction, or rather drawing 
up of his whole body within. his bonds. The time by 
actual count was 17 seconds. The current then, by 
direction of Dr. ‘Spitzka, was turned off, and to all 
appearances Kemmler was dead. Asthe doctor said ; 


«There ate urimistäkäblé évidences of death about his 


hose; and I’ have never known such a condition as is 
déménéstrated on this man except in death.” One of 
the ‘attendants’ then removed ‘thé ‘electrode from 
his head, and those who were advocates of the 
killing by électricity were elated beyond expression. 
The look of entire satisfaction which spread over 
the ‘countenances of some of the learned doctors 
was an indication of the joy that their labours had 
brought them in the death of Kemmler, apparently 
80 painless and still.. The next sound that was 
heard was of Dr. Spitzka saying‘: “This man is not 
dead. Turn ‘on the current.” Ths electrode, in a 
hurried manner, was again applied to his head, and the 


signals were sent out by one of the attendants in the | 


room to start up the machinery.’ This was done. How 


_ goon I cannot say. The laymen were all in confusion 


at the horrible sounds that were coming from the man 
who had’ been pronounced dead. Words fail me with 
which to give you the faintest idea of what these were. 
There Were men in that room’ who had witnessed 
execttions anil had seen death in various forms, but 
each ahd’ every one of them was horror stricken at this 
suddén ‘chatige in the condition of the culprit. Various 
reports have been made as to the length of time of the 
second contact, but it has been my privilege to be asso- 
ciated sémewhat’ with the gentleman ‘who was in the 


dynatio room While the machine was in operation: He 


tells me that after the first shock the signals were given 
to shut down. This was done by the convicts. Then 
a short space—perhaps two minutes—and the signal 


was given ‘to start again! Instantly another signal was — 


given for more speed, and so on, until the dynamo was 
running, and as he. stated, it was fairly jumping from 
the floor. I forgot to mention that during the time of 
the second shock the circuit was madé and broken 
three times. At each of thèse periods the dynamo 
would be nearly stopped, and the belt after the first 
shock was nearly thrown off the dynamopulley. Then 
a convict was instructed to hold the belt on each side 
of the pulley, which was done during the time that the 
dynamo was running, which was about three and a half 
minutes. Added to the horror of the‘sounds emitted 
by the so-called dead man, were what the doctors said 
were convulsions, but whatever it may be called, con- 
vulsions dr not, I am told by one of the physicians, 
as reputable as any there, that life did exist in the man, 
though not sensibility, after the first-shock. The elec- 
trode at his back had become loosened, admitting of 
arcing, and at this point of contact the flesh was literally 
roasted. The steneh of burning flesh was almost un- 
bearable to those of us unfamiliar with such things. 
What occurred in the lamp room no one will ever 
know beyond the three persons présent. I endeavoured 
to ascertain what the voltage was, but I did not succeed 
in getting any information, and I question very much 
whether Mr. Davis himself, who had charge of the elec: 
trical appliances, knows to what voltage Kemmler was 
exposed at either time. 7 


From an electrical standpoint there was nothing . 


gained to show what amount of current it takes to kill. 
No data of either the electrical or mechanical apparatus 


was taken, and whoëver assumes to say what the voltage 
was that Kemmler received must guess between 800 
and 2,000. 


MR. EDISON ON THE KBMMLER EXECUTION. 
Mr. T. A. Edison, when interviewed, said: In 


December, 1887, I wrote to a man who asked for my © 


views, that I would join heartily in a movement to 
abolish capital punishment. If it was not to be 
abolished, however, T said, we should adopt the 


quickest and least painful method of accomplishing it, 
and I believed an intermittent dynamo current pro- 


perly applied would best meet these requirements. I 
still believe this. In the Kemmler execution, accord- 
ing to the reports printed in the newspapers, the fanlt 
rests upon the doctors. They acted upon theory, and 
knowing the base of the skull to be the nerve centre of 


the human system, they determined to reach it as 


directly as possible. Theoretically they were right, 
but practically they were wrong, as experience has 
demonstrated. In not a single one of the 30 perfect 
examples of the power of electricity to produce instant 
death that have occurred in and around New York was 
it applied to the head. Of what use has the death of 
these 30 men been? . In every instance the fatal 
charge entered through the hands. In no case among 
these accidental deaths. was the çurrent that passed 
through the body one-half what it was announced was 
to be used on Keommler. Electricity travels through 
fluids, and especially through the saline fluids of the 
body, much more freely than throngh bone. The 
hands, when cleansed and immersed in a solution of 
caustic soda, afford an excellent contact for electric 
currents, and as the fingers, hands and arms are full of 
blood, they make a good conductor of electricity. On 
the other hand, bone is one of the poorest conductors, 
and by making the points of contact on the thickest 
part of the skull, and the portion of the spine affording 
most resistance, the doctors invited a degree of failure. 
Neither contact vould have been made in a less desir- 
able’ place. The hair of the head is also a non- 
conductor, and offers resistance to electrical currents. 
If, as is stated, Kemmler’s skin was burned at the 


points of contact, that proves that he received but a 
small portion of the charge. Had he received the full — 


1,300-volt current for the length of time stated, he 
would have been carbonised or mummified. 
report that 20 incandescent lamps were ‘in the circuit 
and illuminated at the time the current was applied to 
Kemmler is true, the explanation is in part at least 
furnished. These lamps offer resistance to the flow of 
the current, and 20 of them would greatly reduce the 
potential of the current. They should have been 
removed from the circuit. | 

How do you account for the muscular and appa- 
rently respiratory action after the current had been 
once turned on ? ” was asked. “Oh, I have no doubt 
he was dead,” replied Mr. Edison. “I think the 
doctors will probably agree to that. You know there is 
often muscular movement after death by hanging. 
Kemmler was undoubtedly killed at the first, unless 
some big mistake was made. Undoubtedly all those 
present were greatly excited. [ should have been 
excited myself ‘at such a time. In that excitement 
there may have been some bungling. I think, when 
the next man is placed in the chair to suffer the death 
penalty, that death’ will be accomplished instantly and 
without the scene at Auburn.” | 


Proposed Electric Tramway at Plymouth.—Arrange- 
ments are in progress for constructing a new tramway 
at Plymouth, and bringing the old lines, which havé 
been for a considerable period in disuse, once more 
into working order. The work is to be carried out by 
Messrs. Grover & Co., and it is said to be the intention 
of the promoters of the new scheme to apply for the 
necessary powers to enable them eventually to use elec- 
tricity as the motive power, 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE.—LEEDS, 1890. 


Tue sixtieth meeting of the Association opened at Leeds on Wed- 
nesday. A good many years have elapsed since the last meeting 
in this town, during which time the district, from a manufactu- 
ring paint of view has greatly. developed, ‘There will probably not 
be a great number of electrical papers read at the meeting, but 
those promised bid fair to rank as valuable additions to technical: 
literature. - - BAL 

On Wednesday evening Sir. Frederick A: Abel, C.B., D.C.L., 
F.R.S., gave the presidential address, an abstract of which 
follows. Thursday was spent: in hearing the addresses of the 
presidents of the various sections, and it will not be before to-day. 
that they settlé fairly down to work. 


’ 


_ ABSTRACT OF ADDRESS* 
BY SIR FREDERICK AUGUSTUS ABEL, C.B., D.C.L. 
(Oxon.), D.Sc. (Cant.), F:B.8.,'P.P.C.8.; Hon.M.Inst.C.E., 
Among the branches of science in the practical applications of 
which the greatest strides: have been hake ‘since the Association 
met at Leeds in 1858, is electricity. That year witnessed the 
accomplishment of the first great step towards the establishment 
of electrical communication between Europe and America, by the 
laying of a ee ah, cable. connecting Newfoundland with 
Valencia. Throug cable a message of 31 words was shortly 
afterwards transmitted in 35 minutes; an achievement which, 
though exciting great enthusiasm’ at the time, scarcely. afforded 
promise of the succession of triumphs of ocean telegraphy which 
have since 8 sed the wildest Ares ms of the pioneers in the 
realms of applied electricity. 
The development of the electric telegraph constitutes a never- 


failing subject of the liveliest interest. -The experiments made 


by Stephen Gray, in 1727, of transmitting electrical impulses 
through a wire 700 feet long ; by Watson, 20 years afterwards, of 
transmitting frictional electricity through ee feet of 
wire, supported by a line of poles, on Shooter’s Hill, in Kent; and 
by Franklin, who carried out a similar experiment at Phila- 
delphia—although they were followed by many other interesting 
and philosophical applications of frictional electricity to the trans- 
mission of signals—were not productive of really practical results. 
The work of Galvani and of Volta was more fruitful of an approach 
to practical telegraphy in the hands of Sémmering and of Coxe, 
while the researches of Oersted, of Ampére, of Sturgeon, and of 
Ohm, and especially the discoveries of volta-electrie induction and 
magneto-electricity by Faraday, paved the way for the develop- 
ment of the electric telegraph as a practical reality by Cooke and 
Wheatstone in 1837. How remarkable -the strides have been in 
the resources and powers of the telegraphist since that time is 
demonstrated by a few such facts. as these; the first needle in- 
strument of Cooke and Wheatstone transmitted messages at the 
rate of four words per minute, requiring five wires for that pur- 
pose ; six messages are now conveyed by one single wire, at ten 
times that speed, and news is despatched at the rate of 600 words 
= minute. Duplex working, which more than doubled the 

ransmitting power of a submarine cable, was soon eclipsed by the 
application of Edison’s quadruplex working, which has in its turn 
been surpassed by the multiplex system, whereby six messages 
may be sent independently, in either direction, on one wire. 
When last the British Association met in Leeds, submarine tele- 
graphy had but just started into existence ; 30 years later, the 
accomplished President of the Mechanical Section informed us, at 
our meeting at Bath, that 110,000 miles of cable had been laid by 

British ships, and that a fleetof nearly forty ships-was occupied in 
various oceans in maintaining different cables and laying new ones. 

The important practical achievements by which most formidable 
difficulties have been surmounted; step by stép, in the successive 
attainment of the marvellous results of our day, have exerted an 
influence upon the advancement, not merely of electrical science, 
but also of science generally and of its applications, fully equal to 
that which they have exercised upon the development of commerce 
and of the intercourse between the nations of the earth. 

Thus the laying of the earliest submarine cables between 1851 
and 1855, led ‘Sir W. Thomson, in conference with Sir George 
Stokes, to work out the theory of signalling in such cables, by 
utilising the mathematical results arrived at by Fourier in his 
‘investigation of the propagation of heat waves. ‘The failure of the 
first Atlantic cable led to the survey of the bottom of the Atlantic, 
which was the forerunner of deep-sea explorations, culminating in 
the work of the Challenger expedition, and opening up new trea- 
sures of knowledge scarcely dreamt of when last the British 
‘Association met at Leeds. To the difficulties connected with the 
early attempts at submarine telegraphy, and the determination 
with which Thomson drove home the lessons learned; we owe the 
systematic investigations into-the causes of the variations in re- 
sistance of copper conductors, and the consequent improvements 
in the metallurgy of copper, which ‘led to the realisation of the 
high standard of purity of metal essential for the efficient working 
of telegraphic systems, and also to the extensive utilisation of 


* Only that portion of the Address relating to electrical matters 
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electricity in the production of pure copper. The, rare combina 

tion of originality in powers of research. and pérspiçuity jn: mathe, 

matical reasoning, , with inventive of 


disposal of the investigator of electric science, ant ‘of th e a deal 
hic 


connection with cable signalling » due rl 

them for signalling pale 
in establishing the fact that. 

static phenqmena are Ly y. the result of starti 

current of known short duration ropnd:a cl 

practical application of the Wheatstone . bridge | 

mathematical 


to devise p new modeof applying determinants to tl 


of an electrical unit of resistance led to the establishme age 
1860, of the Electrical Standards one of the British , À 
ann 


mercial demand for a practically useful standard of electrical 
sistance, while Latimer Clark's practical standard of el motive 
in pure electrical researeh.. The unit of resistance established by 
the British Association’ Committee received, in 1866, moi 
portant scientific application at the hands of Joule, who, by 
measuring the rate of development of heat. in 9 wire of known 
resistance by the passage of a, known current, obtained a new 
value of the mechanical equivalent of heat.. This value  differe 
by about 1-3 per cent. from the most accurate resulta arriv 
by his experiments .on mechanical friction, whio 
eventually proved to be exactly the error: in Associa- 
tion unit of resistance; 80 that. bhe true value of, the: unit of re- 
sistance, or ohm, was determined by Joule 15 years before this 
result was achieved by:electricians. Clerk Maxwell’s remarkable 
electro-magnetic theory of light was put to the test, through the 
aid of the British Association unit of resistance, by Thomson, in 
determining the ratio of electro-magnetic unit to the electro-static 
unit of quantity. Many other, most interesting illustrations might 
be given of the invaluable aid afforded to pur doom rx research 
by the practical results of the development of electrical science, 
and of the constant co-operation between the science student and 
the practical worker. No one could, more fitly. than fhe late Bi 


and to the practitioner who finds relaxation in the p tion 
purely scientific enquiries. Most assuredly both thème clanaes 


partly devotes his energies to the solution of practical probleme, 
u 

of 

the world’s benefactors may, with equal right, lay ol rank the 


wish practical work. amon the puplice- 
ns of electric energy to lighting and heati Purpoees : 
4 future development of which his 
personal labours very greatly contributed. - 


Siemeng referred to the passing of the first Electric Lighting 


Bill, in the year of his presidency, as being designed to facilitate 


utilisation of -electric Lighting was actually delay 
these 
that this delay 


| | 
| 
retical conclusions arrived gt by him in his researches into thy 
a conditions to be fulfilled for the attainment of practical 
y sucoess in the construction and ‘employment of, submarine 
to cables, _The mirror galyanometer, the electro r, the 
" | syphon-recorder, and the divided ring electrometer, are illustra | 
e tions of the valuable outcome of Thomson’s labours;. the combi, | 
it | nation of the last-named instrument with sliding resistanc | 
. | bas rendered possible the accurate sub-division of a potential dif- | 
" ference into 10,000 equal DE The g an oral use of CON Be. 8 
It electro» | 
| mit | 
t 
aS x of the complicated electrical problems connected with the.ne | 
t 
4 
f à instrumenta] in most important deyelopments of theore elec: 
] PE tricity, and, indeed, served to open up the. whole science of elec. 
| trical measurement... Matithiessen’s important | of 
8 the electrical behaviour of metals and their alloys, and the prepa- | 
d É. ration and properties of pure iron, were the outcome of the cont. 
6 
f 
f 
t 
: address at our meeting in Southampton in 1882, that we owe most 
| name of, Siemens among those whom they count most Hlustrious ! 
In that highly interesting and valuable address, delivered little 
more than a year before his sudden untimely removal from among 
us, the numerous important subjects discussed by him include 
not a few which he had made peculiarly his own in the wide eng 
embraced by his an viah a nower binin: scier i fic 2SeAarc 
| In Towns; “but the 
anxiety.of the Government of that day to protect the interests of | 
j the public through, local authorities, led to the assignment of such 
‘ wer: to these over the property of lighting co eg, that the 
for a time by | 
ubt, wever, | 
intending sup- | 
pliers and of. users of the electric light, as having affor time 
for the further, development of practical details, connected with | 
generation and distribution, which was vital to the attainment of 
a fair measure of initial success, The subsequent} important modi- | 
fication of legislation on the subject of, electric lighting, together | 
with the practical realisation of comparatively economical methods 
of distribution, the establishment of fairly equitable arrangements | 
between the public and the lighting companies, and the apportion- 
ment, so faras the metropolis.is concerned, of distinct areas of | 
operation to different competing companies, have combined to 
place electric lighting in this country at length, upon some ap- | 
| | | proach to a really sound footing, and to give the required impetus | 
D to its extensive development. Nine companies. either are now, Or | 
| stations, districts of London comprising almost the entire western | 
| 
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and north-western Le of the metropolis. As regards other 
parts of England, there are already 27 lighting stations actually 
at work in different towns, besides: others in course of establish- 
ment, and many more projected. The town of Leeds has not 
electric Nght, and, although no general scheme has yet been 
e electricians who now visit this town will rejoice to 
see many of its public buildings provided with efficient electric 
While ‘the predicti by that 
hile ‘the’ on e by Siemens, eight years ago, tha 
electric lighting must take its place with us as a public illuminant, 
has thus been , in a measure, fulfilled, important progress 
is being continuously made by the practical electrician in de- 
veloping and perfecting the ements for the generation of 
the supply, its efficient distribution from centres, and its delivery 
to the consumer in a form in which it can be safely and con- 
veniently dealt with and applied at an outlay which, even now, 
does not obey a considerable section of the public from enjoy- 
ing the decided advantages presented by electric lighting over 
illumination by coal-gas. ‘Yet our recent progress in this direction, 
enco ing though it has been, is insignificant as com with 
the strides made in the application of electric lighting in the 
United States, as may be pes by the fact that, while in 
America the number of arc in use, in April of this year, 
was 235,000, and of glow lamps about three millions, there are at 
sent about one-tenth the number of the latter, and one 
undredth the number of arc lamps, in operation in England. 


In some important directions we may; however, lay claim to 


rank foremost ‘in the application of the electric ne thus, our 


passenger ships and our war ships are provided with efficient 
electrical illumination ; to the active operations of our Navy the 
electric light has become an indispensable: adjunct; and our 
system of coast defence, by artillery and submarine mines, is 
equally ndent, for its thorough efficiency, upon the applica- 
tions of e city in connection with range-finding, with the 


arrangement and explosion of mines, and with the important 


arranged, at the operating stations, as rotected agains 
destruction by artillery-fire and difficult of detection by the 
enemy, is ‘available at any moment for affording invaluable in- 
formation and important assistance and protection. 

Other important —X— of the electric light, such as its 
use as a lighthouse illuminant, for the lighting of main roads 
in coal mines, where its value is being increasingly appre- 
ciated, and even for signalling purposes in mid-air, through 
the agency of captive balloons, are continually affording fresh 
demonstrations of the value of this particular branch of applied 
electric science. | 

At the Electrical Exhibition at Vienna, in 1883, where, not long 
before the lamented death of Siemens, I had the honour of serving 
as one of his colleagues in the representation of British interests, 


the progress which had been made in the construction of electrical 


measuring instruments since the French Exhibition and the Elec- 
trical Congress, two years before, was very considerable. The 


“advance in this direction has been enormous since that time; but 
although the pe result of Thomson’s and of Carlew’s im- 


ie ee work been to supply us with trustworthy electrical 
nces and voltmeters, while efficient instruments have also 
been made by other well-known practical electricians, we have 
still to attain results in all respects satisfactory in these indis- 
pensable adjuncts to the commercial supply and utilisation of 
electric energy. 

In connection with this important subject the recent com- 
pletion of the Board of Trade standardising laboratory, established 
for the purposes of arriving at and maintaining the true values of 
electrical units, and of securing accuracy and uniformity in the 
manufacture of instruments supplied by the trade for electrical 
measurements, may be referred to with much satisfaction as a 
practical illustration of official recognition of the firm root which 
the domestic and industrial utilisation of electric energy has taken 
in this country. | 

The achievements of the telephone were referred to by Siemens 
in glowing terms eight yeare ago; but the results then attained 
were but indications of the direction in which telephonic inter- 
communication was destined speedily to become one of the most 
indispensable of present applications of electricity to the purposes 
of daily life. Preece, in s ing at Bath, two years ago, of the 
advances made in applied electricity, showed that the impediments 
to telephonic communication between great distances had been 
entirely overcome; and now, although considerably behind 
America and France in the use of the telephone, we are rapidly 
placing ourselves upon speaking terms with our friends through- 
-out the United Kingdom. The operations of the National Tele- 
phone Company well illustrate our. progress in telephonic inter- 
communication: that company has now 22,743 exchange lines, 
besides nearly 5,000 private lines, its exchanges number 272, and 
its call-offices 526. The number of instruments under rental in 
England has now reached 99,000; but, important as this figure is 
compared to our use of the telephone a very few years ago, it 
sinks into insignificance by the side of the number of instruments 
under rental in America, which at the beginning of the present 
year had reached 222,430, being an increase of 16,675 over the 
number in 1889. Only thirteen years have elapsed since the tele- 
phone was first exhibited as a practically workable apparatus to 
members of the British Association at the Plymouth meeting, and 


the number of instruments now at work throughout the world may: 


be estimated as considerably exceeding a million. 
The successful transmission of the electric current, and the 


current as having entered the lists in competition with compressed | 


air, the hydraulic accumulator, and the quick running rope driven 
by water-power, Siemens pointed out that no further loss of power 
was involved in the transformation of electrical into mechanical 
energy than is due to friction, and to the heating of the conducting 
wires by the resistance they oppose, and showed that this loss, 
calculated upon data arrived at by Dr. John Hopkinson and by 
himself, amounted at the outside to 38 per cent. of the total 
energy. Subsequent careful researches by the Brothers Hopkin- 
son have demonstrated that the actual loss is now much less than 
it was computed at in 1885; as much as 87 per cent. of the total 
energy transmitted being realisable at a distance, provided there 
be no loss in the connecting leads used. | 
The Paris Electric Exhibition of 1881 already afforded interest- 
ing illustrations of fro merc of a variety of work by power 
electrically transmitted, including a short line of railway con- 


_ structed by the firm of Siemens, which was a further development 


of the successful result already attained in Berlin by Werner 
Siemens in the same direction, and was, in its turn, surpassed b 


y 
the considerably longer line worked by Messrs. Siemens at the 


Vienna Exhibition two years later. Various short lines which 
have since then been established by the firm of Siemens are well 
known, and one of the latest public acts in the valuable life of 
Siemens was to assist at the opening of the electric tramway at 
Portrush, in the installation of which he took an active part, and 
where the idea, so firmly rooted in his mind from the date of his 
visit to the Falls of Niagara, in 1876, of utilising water-power for 
electrical transmission—a result first achieved on a mal scale by 
Lord Armstrong— was more practically realised than had yet been 
the case. Since that time Ireland has witnessed a further appli- 
cation of electricity to traction purposes, and of water-power to 
the provision of the required energy, in the working of the Bess- 
brook and Newry tramway, while London at length possesses an 
electric railway, three miles in length, to be very shortly opened, 
which will connect the City with one of the southern suburbs 
through a tram subway, and, although including many sharp 
curves and steep gradients, will be capable of conveying one 
hundred sage at a time, at speeds varying from thirteen to 
twenty-four miles per hour. During the past year a regular 
service of tramcars has been successfully worked, through the 
agency of secondary batteries, upon part of one of the 
tramways of North London, with results which bid fair to lead to 
an extensive development of this system of working. The appli- 
cation of electricity to traction pu has, however, received 
far more important development in the United States; at the 
commencement of this year there were in operation in different 
States 200 electrical tramroads, chiefly worked upon the Thomson- 
Houston and the Sprague systems, and having a collective longi 
of 1,641 miles, with 2,346 motor-cars travelling thereon. F er 
extensions are being rapidly made: thus, one company alone has 
39 additional roads, of a collective length of 385 miles, under con- 
struction, to be worked through the agency of storage-batteries. 

The idea cherished by Siemens, and e ed upon by him in 
more than one interesting address, of ‘utilising the power of 
Niagara, appears about to be realised, at any rate in part; as a 
large tract of land has been recently uired, by a powerful 
American association, about a mile distant from the Falls, with a 
view to the erection of mills for utilising the power, which it is 
also proposed to transmit to distant towns ; and an Internationial 
Commission, with Sir William Thomson at its head, and with 
Mascart, Turrettini, Coleman Sellers, and Unwin as members, will 
carefully consider the problems involved in the execution of this 
grand scheme. 

The application of electric traction to water-traffic, first success- 
fully demonstrated in 1883, is receiving gradual development, as 
illustrated by the considerable number of pleasure-boats which 
may now be seen on the Upper Thames during the boating 
season, and in connection with which Professor George Forbes 
proposed, at our meeting last year, that stations for charging the 
requisite cells, through the ames of water-power, should be 
established at the many weirs along the river, so as to provide 
convenient electric coaling-stations for the river pleasure-fleet. 

_ Electrically-transmitted energy was first applied in Germany 
to haulage work in mines by the firm of Siemens some years ago, 


and great progress has since been achieved herein on the Con- 


tinent and in America. Comparatively little has been accom- 
plished in this direction in England; but it is very interesting to 
note, on the present occasion, that the first successful practical 
application of electricity in this country to pumping and under- 
ground haulage-work was made in 1887, in this neighbourhood, at 
the St. John’s Colliery, at Normanton, where an extensive instal- 
lation, carried out by Mr. Immisch, so well known in connection 
with electric launches, is furnishing very satisfactory results in 
point of economy and efficiency. The gigantic’ installations 
existing for the same purposes in Nevada and California afford 
remarkable illustrations of the work to be accomplished in the 
future by electrically-transmitted energy. 

Among the many subjects of importance studied by Joule with 
the originality and thoroughness characteristic of his work, was 
the application of voltaic electricity to the welding and fusion of 


| 
| 
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power of control now exercised over the character which elec- ts 
trically transmitted energy is made to assume, are not alone pape 
illustrated by the efficiency of the arrangements already developed atter 
for the supply of the electric light from central stations. Siemens | filme 
dwelt upon this subject at Southampton with the ardent interest the ] 
of one who had made its development one of the objects of his the 1 
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metals. Thirty-four years ago he published a most suggestive 
paper on the subject, à which, after dealing with the difficulties 
attending the operation of welding, and of the interference of 
films of oxide, formed upon the highly heated iron surfaces, with 
the production of perfect welds either under the hammer or by 


tion to large masses of forged iron), he refers to the possibility of 
: plying the calorific agency of the electric current to the welling 
' of metals, and describes an operation witnessed by him in the 
à laboratory of his fellow-labourer, Thomson, of fusing together a 
' bundle of iron wires by transmitting through them, when 
7 imbedded in charcoal, a powerful voltaic current. Joule after- 
wards succeeded in a number of iron wires with 
| the current of a Daniell battery, and of welding together wires 
of brass and steel, platinum and iron, &c. In discussing the 
| question of the amount of zinc consumed in a battery for 
raising a given amount of iron to the temperature of fusion, he 
points out that the same object would probably be more econo- 
| mically attained by the use of a magneto-electric machine, which 
| would allow the heat to be provided by the expenditure of 
mechanical force, developed in the first instance by the expendi- 
ture of heat; and he indicates the possibility of i 
machinery to produce electric currents which shall evolve one- 
that 5,000 grains o appli ug agency wo 
suffice for the fusion of one pound of iron. The eee À prac- 


tical realisation of Joule’s predictions in regard to the application _ 


of electric currents, thus developed, to. the welding of iron and 
steel, and to analogous operations, through the agency of the 
efficient machines devised by Prof. Elihu Thomson, was demon- 
strated to the members of the Association by Prof. Ayrton at Bath 
two years ago, and was shown upon a larger scale to visitors at 
the Paris Exhibition last year, and recently to highly-interested 
audiences in London by our late President, Sir Frederick Bram- 
well. The latter demonstrated that the production of iron welds by 
means of the Thomson machines was‘accomplished nearly twice as 
a as by a craftsmen ; the perfection of the welds being 
proved by the fact that the strength of bars broken by tensile 
strains at the welds themselves was about 92 per cent. of the 
strength of the solid metal. At the Crewe Works, Mr. Webb is 
successfully applying one of these machines to a variety of weld- 
ing work. The rapidity with which masses of metal of various 
dimensions are raised in those machines to welding heat is quite 
under control ; the heat is applied without the advent of any im- 
purities, as from fuel, and the speed of execution of the welding 
operation reduces to a minimum the time during which the 
heated surfaces are liable to oxidise. With such practical advan- 
tages as these, this system of electric welding bids fair to receive 
many useful applications. | | 
Another very simple system of electric welding, especially ap- 
plicable to thin iron and steel sheets, hoops, &c., has been contem- 
poraneously elaborated in Russia by Dr. Bernados, and is already 
being extensively used. The required heat at the surfaces to be 
welded is developed by connecting the metal with the negative 
pole of the dynamo machine, or of a battery of accumulators, the 
circuit being completed by applying a carbon electrode to the parts 
to be heated; the reducing power of the carbon is said to preserve 
the heated metal surfaces from oxidation during the very brief 
period of heating. This mode of operation appears to have been 
practised upon a small scale, some years ago, by Sir William 
Siemens, to whom we also owe the first attempt to practically 
apply electric energy to the smelting of metals. 
n his address in 1882 he referred to some results attained with 
his small electrical furnace, and pointed out that, although electric 
_ energy could, obviously, not compete economically with the direct 
combustion of fuel for the production of ordinary degrees of heat, 
the electric furnace would probably receive advantageous applica- 
tion for the attainment of temperatures exceeding the limits (about 
1,800° C.) beyond which combustion was known to proceed very 
sluggishly. This prediction appears to have been already realised 
through the important labours of Messrs. Cowles, who some years 
ago attacked the subject of the application of electricity to the 
achievement of metallurgic operations with the characteristic 
vigour and fertility of resource of our Transatlantic brethren. 
After very promising preliminary experiments, they succeeded, in 
1885, at Cleveland, Ohio, in maturing a method of operation for 
the production of aluminium bronze, ferro-aluminium and 
silicium-bronze, with results so satisfactory as to lead to the 
erection of extensive works at Lockport, N.Y., where three 
dynamo machines, each supplying a current of about 3,000 
ampéres, are worked by water power, through the agency of 
turbines, each of 500 H.P., 18 electric furnaces being now in 
operation for the production of aluminium alloys. These achieve- 
ments have led to the establishment of similar works in North 
Staffordshire, where a gigantic dynamo machine has been erected, 
furnishing a current of 5,000 ampéres, with an E.M.F. of 50 to 60 
volts. The arrangement of the electrodes in the furnaces, the 
preparation of the furnace charges (consisting of mixtures of 
aluminium ore, with charcoal and with the particular granulated 
metal with which the aluminium is to become alloyed at the 
moment of its elimination from the ore); the appliances for 
securing safety in dealing with the current from the huge dynamo 
machine, and many other details connected with this new system 
of metallurgic work, possess great interest. Various valuable 
copper and aluminium alloys are now produced by alloying copper 
itself with definite proportions of the copper alloy, very rich in 
aluminium, which is the product of the electric furnace. The 
rapid production in large quantities of ferro-aluminium—which 


the methods of pressure (of which he then predicted the applica- | 
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presents the aluminium in a form suitable for addition in definite 
proportions to fluid cast iron and steel—is another useful out- 
come of the practical development of the electric furnace by 
Messrs. Cowles. 

Great interest attaches to the influence of the metals man- 
ganese, chromium, and tungsten upon the physical properties of 
steel and iron. 

The curious effect of manganese in oe and even destroy- 
ing, the magnetic properties of iron was y noticed by Rinman 
nearly 120 years ago; one result of Hadfield’s important labours 
has been to place in the hands of such eminent — an 
Thomson, John Hopkinson, and Reinold, materials for the attain- 
ment of most interesting information respecting the electrical and 
other physical characteristics of pee steel. Hopkinson, 
from experiments with a sample of containing 12 per cent. of 
manganese, estimated that not more than 9 out of the 86 per cent. 
of the iron composing the mass was magnetic, and he consi 
that the manganese enters ‘into that which must, for magnetic 
purposes, be regarded as the molecule of iron, completely changing 
its properties, a fact which must have. great significance in any 
theory regarding the nature of magnetisation. ee 


NEW PATENTS—1890. 


12532. ‘ Improvements in electric lighting.” S. Prrr. (Com- 
municated by Sautter Harlé and Co,, France.) Dated August 11. 
(Complete.) 
12628. “Improvements relating to the welding of metals by 
electricity.” H.E. Fowirr. Dated August 12. (Complete.) — 

12634. Improvements in The machines or electric 
motors.” T. M.Foors. Dated August 12. (Complete.) | 

12713. ‘Improvements in electric mains, and in apparatus 
used in their manufacture.’ S.'Z. pe FErRANTI Dated: 

12819. “ Improvements in column wagons. instruments 
operated electrically, for telegraphic and other. 
conductors therefor, which latter also applicable. for; telephonic 


purposes, and in. 


and electric transmission generally.” $S. D. Wizzrams. Dated 


12827. “ Improvements in armatures for dynamo-electric ma- 
chines.” H.J. Hrzron. Dated August 15. 
12830. “Improvements in secondary batteries, and electrodes 


therefor.” H. H. Laxe. (Communicated by G. A. Johnson and 


S. L. Holdredge, United States.) Dated August 15. (Complete.) 
12832. ‘ An electrical watt meter, also applicable as an am- 
meter or voltmeter.” ÆE. Wizson. Dated August 15. - 
12874. ‘ Improved electric switch.” C. R. Bonne. (Commu- 


_ nicated by The Actien Gesellschaft Mix and Genest, Germany.) 


Dated August 16. ae 

12914. ‘ Improvements in switches: for controlling and a 
lating double or compound electric motors, especially applicable 
to traction or marine propulsion.” A. J. Jarman. Dated 
August 18. 

12915. “ Improvements in brush holders for dynamo-electric 
motors and generators.” A,J. Jarman. Dated August18. 

12958. ‘ Improvements in apparatus for effecting, by insertion 
of a coin, the production of electric light for a certain time.” 
D. H. Davies and J. M. Tourrez. Dated August 18. 

12997. ‘‘ An improved electrical rock drill, coal digger, or 
earth cutter.” W. B. Brarn, A. J. Aenot, and F. Baxer. Dated 
August 19. (Complete.) à 

13002. ‘ Improvements relating to induction coils or trans- 
formers chiefly designed for use in welding or otherwise working 
metal by electricity.”’ H. H. Lake (Communicated by E. 
Thomson, United States.) Dated August 19. (Complete.) . 

13003. ‘‘ Improvements in the manufacture of electrodes for 


prier and secondary batteries.” D. Pxprer, jun. Dated 


ugust 19. (Complete.) | | | 
. 18006. ‘‘ Improvements in welding or otherwise working metals 


by electricity, and in apparatus therefor.” H. H. Lars. (Com- 


municated by E. Thomson, United States.) Dated August 19. 

(Complete.) 
13009. ‘“ Improvements in printing telegraphs.” J. B. OpELL. 

Dated August 19. (Complete.) 
13013. “Improvements in the manufacture of electrodes fo 
i and secondary batteries.” D. Pzrrzr, jun. Dated 


primary 
August 19. (Complete.) | 
13042. “ Improvements in or nr grue to electric railway 
a 


systems.” C.J. VAN DEPOELE. ugust 19. (Complete.) 

13044. “ A new or improved method and apparatus for effect- 
ing economy of electric force in electric writing.” P. E. Banpon- 
NAUT and P. Juprpont. Dated August 19. (Complete.) [Date 
applied for under Patents Act, 1883, Sec. 103, 20th February, 1890, 
being date of application in France. | 

13049. “ Improvements in electric telegraphs, in appli- 
cable for on racecourses and AC- 
MAHON. Dated August 19. | 

13129. “ Improvements in safety fuses or cut-outs for electrica 
circuits.” A. W. SLATER. Dated August 21. 
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13164. ‘ ments in means and apparatus for adjusting 
électric suspending lights, and for other like purposes.” A. Lucas 
and E. Sunpsore. Dated August 21. | 

13171. “ Improvements in .fittings for incandescent electric 
lamps.” L. Hozpz and E.Courtin. Dated August 21. 

13175. ‘‘ Improvements in miners’ electric safety lamps.” W. 
Preto. Dated August 21. - 

13187. ‘‘ Improvements in electro-motors.” 
Dated August 21. (Complete:) 

13190. “ Improvements in exciting electro-magnets and electro- 
machinery.” KR. Kmnnepy. Dated August 22. (Com- 


R. F. Moors. 


13212. ‘‘ Improvements in electric accumulators.” R. Drys- 
DALE. Dated August 22. | 
13233. “ Improvements in portable electric lamps, more espe- 
cially intended for miners’ use.” THe Mininc AND GENERAL 
Exectric Lamp Company, Limrrep, and W. Moscror. Dated 
August 22. (Complete.) : 

13276. ‘ Improvements in covering wires to protect them from 
corrosion, to electrical conductors.” E. 
SHIN. Dated August 23. 


° ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889 | 
11032. “Improvements in electric meters.” J. OuLron and J. 
Epmonpson, Dated July 9. 8d. Consists in the mode of regu- 


lating the time of.rotation of “ torsion balances ” in electric meters. 
The inventors attach the torsion ribbon (by which such balances 


__ are suspended) to the stem of a screw, or to a lever by which it is 


raised or lowered through a curb, such raising or lowering shortens 
or lengthens the acting portion of the ribbon and thus increases 
or lessens the speed of rotation as may be required. 7 claims. 


11419.’ “ Improvements in electricmeters.” SIEMENS BROTHERS 
& Co. (Communicated from abroad by the firm of Siemens and 
Halske, of Berlin.) Dated July 16. 8d. The apparatus consists 
essentially of a light arm or lever having a suitably curved face 
which is caused by clockwork to be turned on its axis at regular 
intervals of time from a stated rest. until it meets the end of a 
pointer, the position of which is determined by the strength of 
the current, such angular motion of the arm being transmitted to 
the wheel work of a counter or registering mechanism. 6 claims. 


11425. “Improvements in regulating apparatus for electric 
arc light lamps.” E. Fiscninazr. Dated July 16. 8d. Two 
electro-magnets are employed, the winding of which magnets is 
made of fine wire, in ! 
circuit, and in combination with these electro-magnets, mechanical 
devices are employed, by which the armatures of the said electro- 
magnets will cause the approach of the two carbons for making 
tion of the carbons for creating the arc, and the 
regulation of the position of the two carbons relatively to each 
other in a quiet and accurate manner. 1 claim. — 

11519. ‘“ Improvements in roses for supporting electric lam ‘a 
C. W. Farquyar and H. L. Doutton. : Dated July 18. 6d. The 
inventors make roses for supporting electric lamps in three pieces, 
A, B, and c. The piece, A, is cemented, screwed or otherwise fixed 
to the ceiling or wall from which the lamp is to be supported. At 
the centre it.is provided with a projection of a disc like form with 
a screw thread around its ange. This disc is perforated for the 
leads to be passed through. The piece B rests against a; it is also 
perforated to receive the conductors attached to the lamp. The 
junctions between these and the leads are made between the pieces 
Aand B _ are thus concealed. The piece, c, consists of a screw 

ch screws on to the piece a, and holds the piece B in posi- 
tion. 2 claims. : 

11997. ‘Improvements in electric meters.” W. Emmorr and 
W.Acxrorp. Dated July 29. 6d. A receiver over the electrodes 
and dipping into the electrolyte is connected with a closed vessel 
containing liquid. This closed vessel communicates with the out- 
side by means of a safety tube dipping into the liquid, and is also 
provided preferably with a syphon.- Each time a given amount of 


| gas is liberated by electrolysis, the liquid in the closed vessel is 


orced up the syphon and also up the safety tube until the bottom 

of the safety tube is exposed when a quantity of gas is at inter- 
vals forced out of the safety tube. The force of this escape is 
utilised to measure the amount of electricity by means of a 
mechanical or other suitable device. 2 claims. 


13149, “ Improvements in apparatus for obtaining reciprocating 
motion from electric currents, applicable to the operation of 
electric bells, hammers, caulking tools or the like.” T. PARKER. 
Dated August 20. 6d. The inventor includes in the operating cir- 
cuit a pair of coils, or their equivalents, by which the hammer, or 
part to be reciprocated, is moved alternately in opposite directions, 
the said hammer or part acting upon a switch with scraping or 
rubbing contacts so arranged that after the reciprocating hammer 
or moving part is attracted in one direction it causes the switch to 
make contacts to break the circuit to the coil which attracted the 
hammer or moving part and complete the circuit through the 
oP site coil, and so on during the operation of the device. 


tribution of electrical currents.” 


erivation from, or parallel to the main 


13282. “ Improvements in electric lamps, and means for securing’ 
electric lamps in carriages and like vehicles.” . G. F. Szarrer, | 
Dated aaa 22. 8d. Claims:—1. Supporting the platinum 
wires and the filament of an incandescent eléctric lamp from within 
the lamp, said er being independent of the usual end support © 
as set forth. 2. The double suspension appliances of an electric 
incandescent lamp and of its attachments as means for subdueing 
vibrations of the lamp and for preventing oscillation of the fila- 
ment as set forth. 3. Fixing an India-rubber sheet web and 
attaching an incandescent electric lamp frame thereto as a means 
for suspending an electric incandescent lamp in or from a carriage 
as and for the purposes set forth. 


13838. “ rovements in means or devices for use in the dis- _ 
A. W. Heavisipe and R. C, 
Jackson. . Dated September 2. 8d. The objects of the invention 
are to provide devices which furnish adequate means for localising 
faults in underground mains, and give protection to the mains 
and submains from over pressure by means of fuses conveniently 
situated at the distributing points. The invention also gives 
great facilities for insulating joints in mains so that the insulation 
need not be disturbed each time a test has to be made and further 
also facilities for cross connecting mains so as to make a good 
main relieve a defective one, or to alter the distribntion of elec- 
tric energy so as to meet varying needs. 10 claims. 


14086. ‘‘ Improved means for effecting the insulation of elec- 
trical transformers, switches, switchboards, fuses, commutators, 
and commutator brushes.” W.C.Jonnson and S. E. Puruups, 
Dated September 6. 8d. Has mainly for its object to obtain a 
better insulation of . electrical transformers, switches, switch 
boards, fuses, éommutators and their brushes, and it consists in 
immersing these {apparatus in, or surrounding them by, a non- 
conducting liquid, such as mineral oil, or other suitable liquid 
whereby they are protected from the atmosphere, and at the. 
same time sparks that may be produced are immediately extin- 
dr and any tendency to form an arc is greatly lessened. 
1 claim. 


CORRESPONDENCE. 


Cable Testing. 


_ In 1884 I had occasion to use some quick method of 

finding weak places and bad faults in electric light 
cables having very heavy conductors, such as strands of 
19 No. 6 wires, weighing nearly 12,000 lbs. per mile. 
My method was as follows:— _. 

- Pat a drum with a cable coiled on it on an insulated 
stand, fastening the inside end of the cable to the 
spindle on which the drum revolves so that there is 
good rubbing contact, take the outside end to another 
drum a few feet away also insulated. Now, attach one 
end of a battery of 300 Leclanché cells to the spindle 
of the full drum, the other end being “to earth.” Having 
done this, take a man (one peaceably inclined for 
preference), put a piece of wet cotton-waste in his hand 
and let him grasp the cable (which must be hauled from 
the full drum on to the empty one by an insulated man) 
so that every inch passes through his hand ; when the 
fault comes, if you pick out a nice damp place for the 
uninsulated man to stand on, he will let you know at 
once without previous instructions. I had to forego 
this method owing to a scarcity of the proper sort of 
men in our locality. 

I then tried placing a shunted reflecting galvano- 
meter in the circuit, putting the man on insulators, and 
this acted perfectly. The especial merit of the above 
method is, that in the case of a hemp braided cable, such 
as I was manufacturing then, there is no need to cut 
the braiding and tapings except at the exact spot where 
the fault lies; of course the external coverings of the 
cable must be moderately dry. 
| Basil Gee, 


Late Works Manager and Electrician to 
Callender’s Company, Limited, . 


Fusible Cut-Outs in Armatures. 


Can any of your readers kindly inform me of any 
instance where fusible wire has been used in connecting 
the sections of a gramme armature to the segments of 
the commutator, the connecting wire acting as a fusible 
cut-out in case of two segments of the commutator 
becoming short circuited. ves 
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WOODHOUSE & RAWSON 


WIRING TABLES. 


These Tables have been constructod to assist Electrical Engineers in the selection of cables 

for the various currents which they are required to carry, and the form of the Tables is so 

designed that the correct cables may at once be selected, taking into consideration both the 
current-density and the fall of E.M.F. 


PRICE.—Paper, 18. Od., post free is. 2d,; Mounted and Glazed, 1s, 6d., post free is. 9d. 
Bound in neat Cloth, for Pocket, 2s, 6d., post free 2s. 9d. 


Printed Directions how to use the Tables are issued with each copy. 


(THE ELECTRIC RAILWAY. wes 


AND 


* MUN ICIPAL LIGHTING.” 
BY FRED H. WHIPPLE. 


New and original Books, designed to inform a practical public without 
the use of difficult technical terms. . 


- Bound in Paper, 4s. 6d.; bound in flexible Russia, és. 6d. 


WOODHOUSE & RAWSON UNITED, Lro, 


88, QUEEN. VICTORIA STREET, LONDON E. C. 
41, PICCADILLY, BRADFORD, YORKS. 
CORNBROOK TELEGRAPH WORKS, MANCHESTER. 
STRAND WORKS, CHISWICK, W. 
UNION FOUNDRY, KIDSGROVE. 


Daily Calendar for 1890, or Celluloid Paper Knife and à od. À 


REID BROTHERS, 


12. WHARE ROAD. CITY ROAD. LONDON, NT. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING | 
PNEUMATIO TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE’S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HHAD LINES. 


MARUFAOTURERS OF SUBMARINE CABLES, se IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESORIPT Lt 


CALLENDER'S BITUMEN TELEGRAPH WATERPROOF 00, 


101, Leadenhall Street, LONDON. telegrams: “CALLENDER, LONDON.” Telephone, No. 4,485, 
| LIVERPOOL: 36, Dale Street, | 
Works: ERITH, KENT, 7 Telegrams: “CALLENDER, PICARDY.” | Telephone, 8,411. 
UNDERGROUND MAINS | 
LAID COMPLETE ON CALLENDER- WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables_ARMGURE D-Metal Sheathed. 
ABRIAL CABLES. 
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| Cheap, Efficient, Strong, Silent. 
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SONS, 
«SHOWROOMS IN KING STREET, 7 


COVENT GARDEN, 
Doi: the LARGEST and FINEST SELECTION of 


ELECTRIC LIGHT FITTINGS. 


DON, 


LA 

Î 


& SONS, 


LAMBETEL LONDON, 
MANUFACTURERS OF 
PLUMBAGO CRUCIBLES, 
Testimonials show 30 to 50 meltings each. 


STONEWARE INSULATORS, 
SWITCH BLOCKS, FUSE BLOCKS, 


Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. 
Every kind of Electrical Stoneware. 


AWARDS:—PARIS AND VIENNA ELECTRICAL separateness 


| ¢@ The lamps of this Company are of low resistance, and 


BRASS, GUN METAL, 
PHOSPHOR BRONZE 


CASTINGS . 


AND 


INGOT Ss, 
PHOSPHOR TIN, 


ESTABLISHED 
1830. 


J.&J. HUGHES, 


ALBION METAL WORKS, 
WOODCOCK STREET, 


BABBITT'S 
METAL, 


Telegrams “Bronze,” ‘Birmingham. 


‘‘ ALBION” BRAND, 


ŒIMITHD), | 
2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 


entirely free from the claims of other companies. 1120 


MANUFACTURERS OF 


BELLS OR GONGS. 


Ofall Sizes and of Best Quality and Finish, 


FOR ELECTRICAL PURPOSES, 


WILKES 


SOLE IMPORTERS 


OLE 


PER 


() Berennx FORE ST, 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


JOHN Wm. ROPER, BRADFORD, Yorks. 


> | OWI of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


CLEMENT STREET, BIRMINGHAM, | 


- 
4 y 
y 
' 
EX 
yA | 
| | 
> 
3 
Ex 7 
J “ 
Li 


_ Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 


No Sparking! No Overheating ! 
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ELECTRIC LIGHT POWER COMPANY, 


| TRANSFORMERS ELECTRICAL 
BATTERSEA A  BATTBRSEA 
al AM MOTORS. 
40 Lights, £6 +. EP. ET 
on |Lé "THE GULCHER ELECTRIC POWER NN 
For Catalogue and Particulars apply MANAGER, BATTHRSEA FOUNDRY, 


CRANES FOR CENTRAL STATIONS. 


RECENT IMPROVEMENTS. . 
«R, BOLTON & CO. Engineers, 110, Leadenhall Street, LONDON; E. C. 


JOSEPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY. JARS. | 


| Brown Stoneware. White Stoneware, Brown Porce Celia 


Prise Medal, Peri - Hlectrical 
Special Shapes for Telephone and Electric Lighting Wires. 


Works: DENBY: POTTERY, NEAR DERBY. LG YA 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, N w. MC 


| RAMSDEN, CAMM & CO. 


BRIGHOUSE. YORKSHIRE, 
“Bron and Steel Wire Drawers and Galvanizers. 


MANUFACTURERS 


« % 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
i RC?  Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading RailwayCompanies | 
LONDON OFFICE: 72 KING WILLIAM STREET E.O. 
COX-WALKERS 
ELECTRIC BELLS. 
=e = 8 inches to 13 1e inches diameter. a 
| 
| 
© 
THE “EXCELSIOR” ‘DYNAMO 
Simplicity, efficiency and durability at considerably reduced prices. Acknowledged T HE BEST. 
SOLE MAKERS- : 
STANLEY & DAVIES, COX-WALKERS 
| | | EDINBURGH BRANCH: - 
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MOTORS 


Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIL, &o 


FOR ELECTRIC LIGHT INSTALLATIONS, INDUSTRI, DOMESTIC AND STABLE MACHINERY WATER RAISING, &o, &o. 


“ BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. 


HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE. 
Inexplosible Steady-Running, and Portable. Consumes 3 quarts of water per H.P. per day only required other 


HAAGS” PATENT 


May be driven by Town’s 
Pressure or other 


WATER MOTOR. 


water supply. 


BAILEY’S PATENT HAAG’S PATENT 


PATENT BAILEY’s PATENT | BAILEY’s PATENT 
HIGH-PRESSURE WATER MOTOR. .“THIRLMERE” WATER MOTOR. |= HYDRAULIC ORGAN BLOWER 


For use in Mines, and places Much used for. Telephones, its à OR WATER ENGINE. 
where vet mos, and Electric Li M 


- BAILEY’S PATENT 
WATER MOTOR PUMPING ENGINE 


A used for driving the which drives the En 
eeders of Pipe Organs. higher elevation. 


JUST PUBLISHED.—“ BAILEY’S MOTORS,” an Ilustrated Catalogue of the various Motors manufactured by W.H.B. & Co. Post Free, 18. 


W. H. BAILEY & Co. Ltd., *3i-3aE" 


SALFORD, 


Manchester. 


wor, LINCOLN. 


ROBEY. 


ROBEY & LE COUPLED COMPOUND HORIZONTAL FIXED ENGINE, WITH PATENT Rae GEA 


-FOR CENTRAL ELECTRIC LIGHT INSTALLATIONS. 


Some. of the advantages secured by the use of this Expansion Gear are :—Great Economy in Fuel, Perfect 


“ROBEY & CO. Globe Works, LINCOLN. 


_ Regularity in Running, Absence of Friction, Simplicity of Construction. 7 


For Lifting a portion of the À md 
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J. GG. S'TAT TER at 


ALLIANCE WORKS WEST DRAYTON NEA ONDON 


THE STATTER. PATENT .CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American. 


CIAT AUTOMATIC ENCGINES and 
— Electrical, Write for Lists. Note to Contractors.—Mesers. Statter À | | 


NEWCASTLE-ON-TYNE, 
| Glectrical and General 


TYNE DYNAMOS, 
TYNE ARC LAMPS, 
TYNE ‘TRANSFORMERS. 


Sheets, Rods, Tubes, Cells, &e., for Electrical Purposes, 
THE NORTH BRITISH RUBBER CO. LIMITED; 


Edinburgh; London, 57, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ;@ 
Newcastle-on- Tyne, 89, Grainger Leeds, 65 & 66, 


ere 


_ Complete Installations erected by experienced men at 
home and abroad. 
: SPECIAL TERMS TO THE TRADE. 
ENGINE Complete Catalogue om application. 
he water Offices : 
LONDON : 110, Leadenhall St-eet. « Loudon 
MANCHESTER: 24, Victoria Buildin ngs. “ Ampère,” Manchester. à 
HUDDERSFIELD : Lancaster Yard, Cloth Hall St. “Dynamo,” Huddersfield. 
be, 1s, GLASGOW : 53. Waterloo Street. “ Roots,” Glasgow. 
|. NEWCASTLE-ON-TYNE: C1 Works, Newcastle-on- 
JOHANNESBURG SOUTH AFRICA. “Muihatse,” Johannes- 
er | 
3070 
| Britannia Iron Gainsborough. | 


LONDON OFFICES, SHOW ROOMS AND STORES :—MARSHALL’S BUILDINGS, 79, FARRINGDON ROAD EC. “il 1 


COMPOUND STATIONARY ENGINE & BOILER, 


WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 


; Highest Award MELBOURNE INTERNATIONAL EXHIBITION, 1889.—First Prize and Special Mention for Excellence 
for Engines; First Prize and Special Mention for Excellence for Thrashing Machinery. 
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for Strength Efficiency and Economy. 


Calcutta International Exhibition, 1884, 


| Awarded First-Class Certificate and Gold Medal 


act = : 

] "ee Catalogues, with Current Prices, free on 
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| 
| INDIA-RUBBER - COMPOUND 
"y AE AKA SRES TOS 
SECTION OF SHEETING 


i) 
4 ~ 
h 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. | 


» The above, which can only be obtained from this house, is | 
recognised as the Most Efficient and. Economical Jointing 

Material in use. It is composed of a specially-prepared — 
India-rubber Compound, protected by a covering of Yul- 
canised Asbestos Sheeting, as shown above, and as it 
is the only Jointing Material which adequately 
combines PERMANENT ELASTICITY WITH 
HEAT RESISTANCE, the advantages it 
possesses will at once be seen. 


The Centre from which the requisite elasticity is obtained 
will adapt itself to uneven surfaces to which it may be ap- 


ticity. For Manhole, Mudhole, Steam Pipe, 
and Mash Tun Door Joints it is unequalled, 

and if applied as directed a ring can be 

used many times over. à 


= — 
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DEPOTS 


MANCHESTER: Cable Street, 
| Blackfriars, 
LIVERPOOL : 2, Strand St., James St. 


BELFAST, DUBLIN, ANTWERP, BERLIN, 


HULL : Humber Dock Basin, 
GLASGOW : 35, Robertson Street, 
AMSTERDAM : 264, N. Z. Voorburgwal. 


BARCELONA, TRIESTE, LISBON & GENOA, 
AGENTS.—BIRMINGHAM—BELL & Co., 7, John Bright Street. CARDIFF: BELL & Co., West Bute Street, 


S 


BELL'S ASBESTOS | BELL'S ASBESTOS BELL’S 


_ Will effectually keep Boilers clean and re- 
move any Incrustation, without injury 
to the Boiler Plates or Fittings. 


Is the BEST LOCOMOTIVE PACKING made. 


BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING | NON-CONDUCTINC COMPOSITION. 


Will reduce 

> loss by radi- 
ation, and 
saves 40 per 


cent. of fuel. 


COMPOUND HYDRAULIC PACKING | —— 


I8-SPECIALLY SUITED FOR 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA 


AND ALL PUMPS nn 
therefore 
é | out wet. 


All bags are marked as above. 


BELL’S ASBESTOS LUBRIGANT. 


| 


Any customer receiving , 
Oil sold as Bell’s Asbestos , 
Lubricant, & Cask, Drom, | 
À: or Corks not marked as | 


| _ Drums are marked as above. 
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plied, and allow the expansion and contraction to befully | 


taken up. The covering being of Asbestos Cloth, imparta | 
a protection to the centre and so prolongs its elas- ~ 


| 
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All Corks are sealed as above, 
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| = L il | ASBESTOLINE is the most Inodorous Lubricant. 


BELL 


| 
PWM ASBESTOLINE is the most efficient Lubricant for all bearings 


ADVANTAGES OF ASBESTOLINE. 


4 


D ASBESTOLINE is the cheapest Lubricant. 

i ASBESTOLINE «aves from 50 to 90 per cent.-of the Cost of Oil. 
lan ASBESTOLINE is the Cleanest Lubricant. _ 
ASBESTOLINE is favoured’ by Insurance Companies, 


| ASBESTOLINE is the safest Lubricant, its flashing cu i. 700 F F. 
ASBESTOLINE has beaten all othér Lubricants‘in ‘making trials. 
ASBESTOLINE i is applicehie in_gnd out doors, _in every climate, 


ae CONSISTENCY OF ASBESTOLINE. 


to m 


all circumstan 
degrees of B, C, and CC. 
 ASBESTOLINE A, is specially adapted 


ces, is made in four | 
to ordinary Land 


Engines and Machinery, in and out-door, in this country. 


ASBESTOLINE B, a little more solid, is 
in temperate 
have Lubricant stiffer than A. 


for use on Steamshi 


climates, also on land when it is desirable 


is fot use in tro 
. and afloat. . Itis also invaluab 
when the oe is high. 


ASBESTOLINE CC, is for use on calenders, paper 
machines, &c., where e bearings are heated by steam 
pen © through, and sometimes is advantageously used 


in works in this country 


climates, both ashore | 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of M de it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is based on the experience of 
thousands of users under the severest circumstances any'lubricant has ever been subjected to, and not on mere laboratory tests and professional 
of insignificant quantities. It is used with marked success in Steel and Iron Works, Colliertes, Cotton and Wool Mills, and other re À Manufactories. In Corn it 
has proved invaluable on the roller and other modern machines, In Saw Mills,on Machines going up to 5,000 revolutions per minute, its work has never been approached 
by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Many engines and 
machines of all descriptions give trouble and show bad results, both in working and wear, when the — of lubrication has not received due consideration, MO à 
firms of the highest standing have given to it their powerful — and support. 


SUPPLIED IN KEGS, 28 Ibs, 56 Ibs., or 112 Tbs. | 
SPECIAL TERMS FOR LARGE QUANTITIES. = 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons: of oil welling 18 Ibs. 
soc né the saving in freight is very considerable. Liberal Terms are oo to Export Merchants, 


‘BELL'S ASBESTOS 
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(QQ AAA 
NIK NS 
AS 


N 


SQUARE. ROUND. 


Every 10 feet has label as above, and bears our Trade Mark. 
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Under this registered title are included the inventions of Mr. Field, and experience has provedithem to be © 


THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made, They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and -Quadruple 
Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


KES" In ordering, state wave square or round required. SA 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, DE. 


DEPOTS: MANCHESTER Cable Stréet, Blackfriars. LIVERPOOL: 2, Strand St., James St. HULL: Humber Dock Basin. 
GLASGOW: 36, Robertson St.. DUBLIN, BELFAST, ANTHERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GEL 
No. 264, N. Z. ‘YOORBURGWAL, AMSTERDAM, ai‘ 


BELL & CO, 1, John Bit Street, . CARDIFF: BELL à West Bute Street 


 BELL'S ASBESTOS. 
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TIM 


LIM ITED, 
Manuf acturers, 


94. CHARLES ST, HATTON GARDEN, 
LONDON, E.C. 


TWO MEDALS 


AWARDHD 
For Excellency of Manufactures, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


All THESE COODS ARE SHOWN FULL SIZE AND. KEPT IN STOCK 
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SOLE AGENTS FOR J. O. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, 


ALL SIZES me. IN STOCE. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF ‘PATTERNS. 


r 


Considerable Reduction for Large ‘Quantities. - - 
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TELEGRAPHIC AND ELECTRICAL REVIEW. 


PATERSON 


ORIGINAL MAKERS OF THE | 


CARDEW VOLTMETER, 


‘Read Prof. WEBER’S Report. 


"Jn the laboratories for alternating current dick of the à 
Electrotechnical part in the new Physical Institute of the 
Federal Polytechnical School at Zürich, 1 use twelve 
Cardew voltmeters of MM. Paterson & Cooper to measure (siqueED 

: potential differences between 20 and 1,250 volts. | 

“ After receiving these twelve voltmeters I have made very numerous 
and exact measurements to get the differences between the indications of 
these voltmeters and the true values of the potential differences, — 


“The results of ALL these measurements were VERY SATISFYIN 1G, 


“ Zürich, April, 1890. : «Prof, WEBER.” 


“SPECIAL TERMS TO LARGE BUYERS 
“ite be Po Lato Jr Lame, en re ht Roi, 


PATERSON COOPER, 


 POWNALL ROAD, DALSTON, NE. 


_Felephone No. 5423. | BSTABLISHED 1870. Telegrams : “Flexible, London.” 


MEDAL INTERNATIONAL ‘EXHIBITION, 1882. 


PHILLIPS BROTHERS, 


Glectricians,. . 


OF CABLES, WIRES, TO ANY. "SPECIFICATION. 
MULTIPLE CABLES, AERIAL AND 


FANGY BRAIDED WIRES OF EVERY DESORIPTION. 


Glectrical Gnuginesrs & @ontractors. 
GOTHIC WORKS, NORWIO#E. 


DYNAMOS AND MOTORS, 


Noted for their Reliability, Excellence of Workmanship, | 
and Perfe Construction. 


PATENT AUTOMATIC "SAFETY CUT-OUTS. 


Are also used as Main Switehes, and take the place of Fuses. = 
tested by over two years’ Are ectly 
reliable, and can be moment. 


in 


| | MULTIPLE SWITCHES, BACK CURRENT GUT-OUTS, XHD EXCESS ALANS FOR 


PRICE LISTS ) ND | 


aN ‘WORKS: THE LEA TELEGRAPH WORKS, HACKNEY WICK, LONDON 


Peco ne abbr an Compound Wire of every description for Telephone and Bctrie Ball Werk. 


COTTON AND SILK COVERED WIRES FOR DYNAMO MACHINES, MAGNETS; 


AUTOMATIC MAGHBPIC 
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| and Warehouses: 106 & 100, CANNON STREET, 


COMPANY, 


Works: Essex; Persan-Beaumont, France. 


PELEGRAPH ‘ENGINEERS AND “WANOFACTORERS 


INSTRUMENTS. —" Morse ” 
Resistance Coils bi Thon 


BATTERIES. —sorn MANUFACTURERS FO 


8, and other Galvanometers, Condensers, &e. 


all 
Cells, Carbon 


| 

> 

À 

: 

| 

è 

Le À 


 SERMGRAPH STORES APPARATUS OF EVERY ‘DESORIPTION. 


“TORPEDO APPARATUS. 


INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS COMPANY 
Patentees and Manufacherers of à Cemplis Syston of Torpedoes for Harbour and Coast 


SILVERTOWN PATENT FIRING BATTERY, 
À Constant Battery for Mining and Blasting Purposes. : 


VULCANISEÏ INDIA RUBBER. 


INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. 


INDIA RUBBER MAOHINE DRIVING BANDS. 


| WATERPROOF GARMENTS AND FABRICS: 


Shen, Bh, Tae’ Gas Bags. 


= . EBONITE. | 


Works: “BILVERTOWR, ESSEX, LONDON, E.; PERSAN-BEAUMONT, FRANCE. || 


London Office—106, CANNON STREET, E.O. 
CANNON STREET, E. ©. : 


| Cobden Buildings, Osrporation Street 
Bazrasr nea 88, High Street. | | eee eee 4 F ountain Street. 


h the Post Office and 
pre-eminent. All {|} 


; 


VALVES. SHEET. BUFFERS, SPRINGS WASHERÉ § WHEEL TYRES CORD TUBING, AND DOOR AND CARRIAGE MATS. | 


RUBBER and CANVAS, STEAM PAOKING — ROUND, SQUARE, and 
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| BELL AND THLEPHONH WORK, #%O.m. 


LIMITED, 


à À, | VICTORIA MANSIONS, 32, VICTORIA ‘STREET, SW. 
MANUFACTURERS or 
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ESTIMATES ON 
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COMPANY, 
| 
Offices: 106, CANNON STREET, LONDON, EC. 


MANUFAOTURERS OF 


INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. : 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF — i 


ELECTRIC LIGHT APPARATUS. 


OF EVERY DESORIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES, | 


ESTIMATES om APPLICATION. 


Works: AIL LONDON, 


THE 


ANCHOR WORKS, PLAYHOUSE YARD, oa sit LANE, LONDON E.C. 


Manufacturers of 


OF ALL  DHSCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 
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STEADINESS. ECONOMY. cCHEAPNESS. 
LACOMBE & CO — WORKS. LE VALLOTS PERRET, NEAR | PARIS. | 


British Representative? IOLL {AND DELL, 7, Lit TLE QUEEN ST. WESTMINSTER, | 
Address: LACOMBE, LONDO 14 


| 


CEMENTED  BRACKETS, | | 
| SHACKLES, BOLTS. | 
TELEPHONE, SUPPLIES. 
DYNAMO WIRES 


Tue TELEGRAPH MFG. CO. Lo. 


HELSBY, NEAR WARRINGTON ; AND 11, QUEEN VICTORIA ST., LONDON, _ 


COM POUND ENGINE. | | TH COFFIN AVERAGING 


DURABLE. WILL GIVE THE MEAN EFFECTIVE PRESSURE MEP 
use D FO R A LL PU RPOS Es OF AN INDICATOR DIAGRAM WITHOUT COMPUTATION 
ALL SIZES 10 TO 350 WP... : ABSOLUTE ACCURACY. EASY TO MANIPULATE. 


"WRITE FOR CIRCULAR | NO CHANCE FOR ERROR. ONE DIAGRAM PER MINUTE | 
à | 3 | MEASURED WITHOUT EFFORT. 
JOHN MUSGRAVE SONS wire Fon | 
GLOBE IRON WORKS m JOHN MUSGRAVE & SONS 
BOLTON. ENGLAND. BOLTON. ENGLAND. 
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The movement breaks and conipletes. 
the circuit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 
dence invited. 


THE PAISTE SWITCH, 
A. REYROLLE, 
10, UNION MEWS, UNION STREET, MIDDLESEX 
HOSPITAL, LONDON, W. ~~ 


SUNBEAM LAMP 


‘LIMITED, 


INFRI NGE No 


SILVER MEDAL," SILYER MEDAL, 
1ss 9 


18877. 


PRICES AND PARTICULARS 
à ON ‘APPLICATION. 


SOLE MAKERS OF 
“SUNBEAM” 


INCANDESCENT LAMPS 
London Address: 900 P, 


121, FENCHUR( ST, E.C, - 


if Telegraphic Addresses . | 


ELECTRIC LIGHT ENGINES. ; 


Over 150 Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, 


‘AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


_ BROWETT, LINDLEY & CO., 
MANCHESTER. 


SS 3 = use for Electric Light Engines. Send for Lists. 3786 
From 20 to 300 LELE, made. | 
= 
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THE SWITCH. 
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ELECTRICAL PLANT. 
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ELECTRICAL ENGINEERS, 


Heaton Wonxs NEWCASTLE- -ON- “TYNE. = 


Manufacturers of 


Contractors for 


COMPLETE CENTRAL STATIONS. 


London Representative: A. A; CAMPBELL SWINTON, 66, Victoria Street, Westminster. 


THE SCHOOL OF SUBMARINE TELEGRAPHY 
ELECTRICAL ENGINEERING 


ESTABLISHED IN 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON, W. 


Manager:—-Wm. LANT CARPENTER, B.A., B.8c., F. . 8. 
Secretary :—-LEON DRUGMAN, AS.T.E. 
Senior Instructor:—-CHAS. CAPITO, M.ILM.E. M.S.T.E. and E. 


TS Establishment is now the largest and the most fully equipped School of its kind, It possesses, WT | recent additions, several 

Dynamo Machines and Electric Motors, a 6-horse Boiler and Steam Engine, a Gas Engine, 42 E.P.S. Accumulator Cells, 

Lathes, &c., as well as several kinds of Arc and Incandescence Lamps and a Photometer Room. Both Theoretical and Practical 

can therefore be obtained. Since its opening in 1868 more than 3,000 Pupils have passed through the School. At 

the end of the course of instruction, an Examination for the CERTIFICATE OF THE SCHOOL is conducted by an of 
high standing, unconnected with the School. New Courses usually commence early in January, May, and September. 


For full prospectus, terms, &e., apply to the Secretary, 12, Princes Street, Hanover Square, W. 


741 


PATENT 


% 


THE “ELECTRICAL REVIEW.” 


Tuts Self-Binder, or Reading Case, is intended to hold Ezxcrricaz 
Reviews of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the 
back being widened or contracted by sliding the back cover in 
or out as desired. 


To be obtained at the ELECTRICAL REVIEW ce, 22, Pater 
noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. ALABASTER 
the latter on Chief Office, London. 
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CONTRACTOR TO THE LORDS OF THE ADMIRALTY, 
INDIAN GOVERNMENT, be, 


ACTON HILL ELECTRICAL WORKS, LONDON, M. 


DYNAMOS, MOTORS, ARC LAMPS. 
SEARCH LIGHT APPARATUS of every description. 
SWITCHES, 
CUT-OUTS—ORDINARY, MAGNETIC. 
SCOTT'S PATENT SWITCHBOARDS. 
LAM®HOLDERS. 


» MIRRORS FOR PROJECTORS— 
| Unequalled. 
NOTE. A; of the above to be seen in stock at the Works, or in course of construction. The Acton Hill 


Works is the only Establishment in the Kingdom where Projectors of three sizes, fitted complete 
with.lamp and mirror, can be obtained from stock. 


up Complete Installations with _indepen- 
dent plant, consisting of. Engines, Boilers, 
Accumulators, &e. 


Is drawn to the facility for supplying electrical plant 
at short notice, and of perfect workmanship. Owing 
to the possession of the most modern machinery and 
appliances and a trained staff urgent work can have the 
attention. 


"ELECTRICAL CONTRACTORS AND CON- 
SULTING ENGINE ERS are invited to send particulars 
of Specifications | and Specialities required. Dynamos, 
Motors, and. Electrical apparatus built to. Inventors’ 


DONT: FORGET ‘exhibit at the 
Edinburgh Exhibition. -: Search Plant 
operating. every Syening, . 


For Wiring, Live : of Mains, or Fitting | 
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| | “BOSS” HOLDER. 


WALSALL HOLDER. 


LA 


— - 


GUARANTEED CORRECT. 
Diwided into 


10 £ 0} 
"SCP 


SPECIAL 


Specially suited for Testing : the Conditions of Accumulators. 
IMPROVED, 
LARGER SCALE, 
NEARLY DEAD BEAT. 
SOLID LEATHER: cases, WITH SLING ial 10s, EXTRA. 


Press Once to Light the 


A Lamp, which is Extinguished 
PHOLDERS 


UNDER LICENSE 
FROM THE EDISON-SWAN CO. 


AMMETER, 


4 AMPS. IN TENTHS, 
42s. 


CUT-OUTS, SWITCHES, 


&c., &c. 
NEW LIST ON APPLICATION. 


New Patent 
CEILING ROSE. 


PRESSEL SWITCH, 
bs, 


Pressing the Button 
alternately Lights and 
Extinguishes a Lamp, or 


Polished Brass 45s. per doz. 
Holder, Shade, and Cord extra, 
according to Specification. 


‘WALSALL ELECTRICAL CO. 


AN 1890." 
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LONDON, ge. 


LECTRIC BELLS. 
» SWITCHES. 
4, . BATTERIES, 
» ALARMS, 


NTERNATIONAL 


Sole Depot of MIX & GENEST, Lid. 9 


3h ALDERMANBURY, 


NDICATORS. 

NDICATOR MOVEMEN TS. 
NDUCTION COILS. 
NSULATING MATERIAL. 


NSTRUMENTS 
(TELEGRAPH and MEASURING). 


ONDUCTORS 


(LIGHTNING). 

ARBONS. 

OMPLETE 
Material for Tele- 
phone Installation, 


ONTACT 
PUSHES. 


“ELECTRICAL ENGINEERS & CONTRACTORS 


Foti ° 


MANUFACTURERS OF THE | 


At 11 = = 
= « 2 8 
3 
— | == 
= == 
1 
\ 
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‘ARC LAMPS, SWITCHES, &C. 
‘Estimates and Specifications prepared free of charge 


MILLS, MANCHESTER ROAD, 


= 


Chas. CHURCHILL & CO. Ltd. 


21, CROSS. STREET, FINSBURY, LONDON, E.C., 
| _Ængineers and Importers of 


AMERICAN TOOLS AND MACHINERY. 


@ L.S.STARRETT, @ 
ATHOL, MASS. 


SCREW PITCH GAUGE, 


LARGE SHOW ROOMS. 


“ \ 
The Largest Stock of 
AMERICAN MACHINERY AND TOOLS Er 
ENT 
= res 
a ON LF 
in Great Britain. 


2 


NEW CATALOGUE, 180 PAGES, 
| Sent for 1s. 3610 a 


AUSTIN? Ss 
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Specially constructed for practical working. Fireteolass : workmanship aud 
materials. Electrically and mechanically perfect. 
Plating, Transmis-ion of Power, &c., 


Size, No. 1. No.2. No.3. No. 8. No, 
S Output in Watts- - 50 100 200 400 700 1000 fit 
ee Per Cent. Efficiency . 76 78 60 : 64 58 92 


LON DON AGENTS: 


‘Messrs PATERSON & COOPER, Pownall Rd, DALSTON, NE. 


PRICE LIST AND PARTICULARS ON APPLICATION. 


== 


Electrical Works ARMLEY, LEEDS... 


PREECE, 
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For Export to all parts of the World. 


THE CONSOLIDATED TELEPHONE CONSTRUCTION ( eo 
Of No. 109, FARRINGDON ROAD, 
: LONDON, E.C., are the SOLE LICENSED | 
| MANUFACTURERS OF TELEPHONES 
for Export and for use in the United King- 
dom, under LICENSE granted to the Com- 
pany by the UNITED TELEPHONE CO. 
of London (now the NATIONAL TELE- 
PHONE CO.) 

NO TELEPHONES can be manufactured 
by any person or Company (other than 
the CONSOLIDATED TELEPHONE CO.) 
in the United Kingdom, and the said Com- 
pany offer a substantial reward for suffi- 
cient evidence as will enable proceedings to 

be taken against infringers of these rights. 


i | | 


| 


à 

| 


_ CATALOGUES AND PRICE LISTS ARE TO BE 
HAD FREE ON APPLICATION. 


THE ConsoLIpATED TELEPHONE Co. 
are prepared to supply the celebrated 
SIMPLEX Arc Lamp, which burns with 
great brilliancy and steadiness in- parallel | 
| Sizes from 5 amperes upwards. 


SINGLE LAMP COMPLETE, WITH Z 


TH 


GLOBE (large and small size) from 90s. 


GAS ENGINE. Type of tag 24 H. Pp, Nominal. 


SIZES :—20 H.P. to 100 HP. TUBE FIRING. 


} / 
ut 


— 


Manchester. 5, Todd Street. = DEPOTS. 
Glasgow.—134, Buchanan Street. … Newcastle-on-Tyne—4, Cloth Market. 
Dublin,—62, Middle Abbey Street. Belfast.—13, Queen’s Square. 


Liverpool.—28, North John Street. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTIN G. 


London Office.—so, QUEEN YICTORIA ST. E.C. 


ANDREW & Coy., Ltd., REDDISH, STOCKPORT. 
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TELEPHONE, No. 3120. — | Telegraph Address: “ a “LONDON. 


NALDER 


MANUFACTURERS OF EVERY DESCRIPTION OF 


INSTRUMENTS. 


Sole Makers of Profs. 


AYRTON & PERRY'S SECOHMMETER 


VARIABLE STAN DARDS. OF ‘SELF-INDUCTION. 


Descriptive Pamphlet with 

Diagrams and Illustrated Fi 

Catalogue forwarded on EI 
application. 


NALDER BROS.. & CO. 


182, ROAD, WESTMINSTER. 


 VULCANITE & EBONITE. 
CELLUVERT FIBRE. 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Pure Para Telegraph Strip, Pare Tape, &c. Patented Non-Stretching Pure Rubber mil T ape. 
Rubber Goods of all kinds for Biectrioal Purposes. 


PATENT COTTON “SIMPLEX” BELTING 


For and orc DRIVYING. 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical paies Wetemseced Garments, and all kinds of 
India-Rubber Goods in Stock, and to Order. 


PRICE LISTS ON APPLICATION To 


DAYID MOSELEY & SONS, 


CHAPEL FIELD WORKS, 
ARDWICE, IV ANCHES TER. 
| WARHEHOUSES: | 


2, 4, & 6, New Brown St., MANCHESTER. | 57, Miller Street, GLASGOW. | | 
14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 


| 44, Place Sainte Gudule, BRUSSELS. 
99, Kl Reichenstrasse, HAMBURG. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT __S+plember 3, 1*40, 
Works :—45, CHAPEL STREET, London: 
SALFORD, MANCHESTER. 71, VICTORIA STREET, 
| Branch :—7, BOTHWELL STREET, | | 


GLASGOW. 


GENERAL 


G. BINSWANGER, MANAGING DIRECTOR. 


NEW CATALOGUE 


Of Electric Lighting Plant and Material. 


| PART I OF THE 5th EDITION OF OUR NEW CATALOGUE | | 
WILL BE READY FOR PUBLICATION ON SEPTEMBER 1sr. | | 
_ ANYONE IN THE TRADE CAN OBTAIN ONE COPY FREE | | 


ON APPLICATION. 


PART I CONTAINS PRICES AND DESCRIPTION OF THE 
FOLLOWING OF OUR MANUFACTURES :— 


CABLES, _ FLEXIBLE CORDS,  SWITCHES, 
CASINGS, SWITCHBOARDS, CUT-OUTS, 
WALL SOCKETS,  LAMPHOLDERS, LAMPS, 
CEILING ROSES, ARC LAMPS, &c, METERS, 
CARBONS,  DYNAMOS, MOTORS, 
ACCUMULATORS,  ENGINES, INSULATORS, 


and SUNDRIES. 


|  Welegrams: | Telephone No. 1887. 
4 


| | LONDON : ELECTRICITY.” “MANCHESTER: INDUCTION.” “GLASGOW: APPARATUS.” 
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DYNAMO 


| 


HOLMES. 


NE WGASTLE-ON- TYNE 


Ca 
& 74. oleme Aer 


ONDON, E 


TELMPHONE: 1483. : LONDOR. 


WHEATLEY KIRK, PRICE & GOULTY, 


1880), 
ELECTRICAL AUCTIONEERS, VALUERS 


AND -ARBITRATORS, 


62, QUEEN VICTORIA STREET, LONDON, ne 
And Albert Square, MANOHESTER. 


THE ELECTRIC & GENERAL INVESTMENT CO. 


LIMITED, 
Offices :—1 & 2, GREAT WiINCHESTER STREET, LONDON, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 


FACILITATING THE PROMOTION AND DEVELOPMENT 


OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 
Communications may be addressed to— 


J. CECIL BULL, 
3827 | Secretary. 


ENGRAVED NAME PLATES 


MACHINE HNGRAVING 


ON BRASS, IVORY, EBONY, &c. 
TO THE TRADE. 


GILKES’ ENGRAVING WORKS, READING, BERKS 


LE GENIE CIVIL, |: 


Weekly Review of French and Foreign Industries In General, 
6, RUE DE LA OHAUSEE D’ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d’Academie, Secretary of the Blectrical 
5 Committee of the Exhibition of 1889. 


_ Le Genre Crvi deals with all subjects connected with Science 


and Industry, Arts, Architecture, Construction, . Hygiene, Public 
Works, Electricity, Chemistry, Railways, Mechanics, &c. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL 


All communications for the Advertising or Publishing Depart- 
ment to be addressed to Mr. Bocquer, Genie Crvin Orrics, 6, Rue 
de la Chausée d’Antin, Paris. 102 


HARBURG IND1A-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.O. 


EBONITE. 


CHEAP PREPAID ADVERTISEMENTS, 
Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 
- Three consecutive Insertions for the Price for Two. 
This Scale does not apply to. ‘Trade Advertisements, terme for whicr 
Can be had on application. 


LECTRICIAN wishes to re-engage himself to electrical firm. 
Wiring, charge of plant, arc lighting. Good references ; 
small salary.— A.S.,”’ office of this paper. 304) 


ORKING ELECTRICIAN | desires situation, 10. years’ 
experience marine and shore work, six years charge 0 
installation work.— ALDRED, 257, Rochdale Road, Manchester. 3943 


LECTRICIAN seeks engagement. Eight oi ears’ practical 
experience in electrical work generally, including lighting, 

and telephones, has good theoretical knowl ge, and is thoroug y 

competent, can take charge of installation. ELecrerc ” office of 


this paper. 3734 


À D'ESREISSS, under whose superintendence many successful 
Electric Light Installations have been erected, and pone 

important Telephone eg developed, fitted up and o gating 

has had over ten years’ active practical experience in lightin 

ELECTRICAL REVIEW. 3735 


DVERTISER wishes to meet with a practical Electrical 
Engineer, to join him in extending an established business 

in London, must be willing to introduce £2,000, which would be 
under his own control.—Address No. 3,937, Ezxorricaz REVIEW 
office, 22, Paternoster Row. - 3987, 


ANVASSERS.—A prominent London firm require canvassers 

of good address, to obtain orders for wiring work and fittings, 

on salary and commission.—Apply, stating experience or — 
to No. 3,938, Ezecrricaz Review office. 


YNAMO FOR SALE —100-light Brush- Victoria shunt wound. 

Can be seen running in London. Recently had new arma- 

ture. Also quantity of shafting, plummer blocks, pulleys, &c.— 
Harry Sours, 10 & 12, Garrick Street, Covent Garden, W.C. 3946 


[Continued on next Page. ] 


| LARGEST MANUFACTORY IN THE KINGDOM 
FOR ALL 


ELECTRICAL SUPPLIES. 
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R SALE.—Elwell-Parker dynamo, 60 volts, 500 ampères men 
850 revs. Quite in perfect ELECTRICAL TECHNOLOGY. 


machine.—Address, - ‘‘ 32,” E CAL | 

solely. for larger machine—A A, SPECIAL course has been arranged on the Technical Appli- 

OR SALE.—Five miles of highly insulated ery soe A dynamo house has recently been built in connection with the # 
Cable, five sizes; 125 Elwell-Parker Accumulators, B 19; hysical laboratory, containing a 7 H.P. Otto gas engine, vo | 

Sundry Wrought ne Poles and Accessories for overhead cer — t and two alternate current dynamo machines, specially con 


For culars a Caarzes J. Hatt, structed f es of instruction, &e 
ight ‘ining “West Bro fol 


Central rar ing_ Station (adjoinin In the laboratory full ee is given in electric and mag- | 
Railway Station 3918. are —— testing of dynamos, &c. The session begins 
Cells in glass boxes, 1888 
mplete with insulators, trays, and glass covers ; vabetantal For prospectus, apply to the Registrar. 
oak frafnes, shellac varnished. Have had six months’ use, and are 207 H. W. HOLDER, M.A., Registrar. 
in good order. Price £125 net.—Apply, Sarre & Kent, Engineers, | | ls 
34, Victoria Street, Westminster. 3961. 


EFORE ORDERING Eloi Plant and Accomories, | TRAINING FOR ELECTRICAL ENGINEERS. 


Write for Pamphlets to the ELECTRICAL ENGINEERING . 


és 99 hin 
: Cheap Trans | THE ELECTRICAL STANDARDISING, TESTING 


| R. MCGOUNE, BUCHANAN & Co, 


USE THE PATENT CEILING CONNECTOR, 


port,” and Electrical Supplies.” —68, Victoria Westminster. AND TRAINING INSTITUTION, 


NSTRUCTIONS FOR THE LAYING AND JOINTING | FARADAY HOUSE, CHARING CROSS ROAD, LONDON, W.C 
OF UNDERGROUND ELECTRIC CABLES.” — Pro 


fusely Illustrated.—Translated from the French of Dr. Francois BOARD OF CONTROL. 3 
The Kinerio Eneinemnine Co., 26, Norfolk Street | _ The Rr. Hon. the EARL OF CRAWFORD, Chairman, 
London, WC. The How. REGINALD BROUGHAM. 


; | .. . FRANCIS INCE... 
LECTRICAL CENTRAL STATION | - PRINCIPAL. 
IN STOCKHOLM.—tTenders will 


HE NEXT SESSION will commence on Wxpwzspay, 17th 


be received from ‘epee 15th until _ September. The Institution is in affiliation with some of 
the largest Electricity Supply D into whose works and 
THE DIRECTION OF G ASWORKS _ bppleation should be made to the Secretary, P. A. LATHAM, 


| DYNAMO. 
| See Advertisement every alternate week. 3519 

ESTABLXI 
SHED 2000 BOLLING & LOWE, 9, Laurence Pountney Hill, LONDON. 


Engineer | EXCELSIOR 
of tte Construction, Machinery and | KE ECTRO-PLATING DYNAMOS 


MONTTEL LY, ONE SHILLING. For Nickel and Silver Plating, Brassing, Electro-typing, &c., 


LITHO G Valuable ED for WOR KING "DRA large as used by all the principal Platers in London. 
ong RAW INGS | PRICES FROM &6. Numerous Testimonials. 
ANNUAL SUBSCRIPTIONS, IN POSTAL UNION, 148. __ VATS, ANODES, AND COM PLETE OUTFITS. 


(Payable in Advance, including Postage. ) Specimen Copy Post Free, 1s 


OFFICES +8, CATHERINE sr, srrawn, Lonvox, w.c. | CARL OPPERMANN, 44, Sigdon Rd. Hackney, NE. 


Samples and Quotations on receipt of Patterns and 
WHOLESALE MICA MERCHANTS, A ’ ‘Specifications. 
9, Mincing Lane, London, E.C. | Special Department for Chemicals used by 
Telephone No. 11,147. Telegrams, “ Boulanger.” For Electrical and all other purposes. Electricians. 


TRADE MARK. 


ELECTRICAL SUPPLIES. 


CHINA. 


f ) 15, 000 Lamp Holders, wer Ceiling Connectors, 
oe 3,000 Shade Holders, 700 Wall Connectors, 
5,000 Cut-Outs, 


3,000 Main Spring Sora assorted sizes, | 
STOCKED READY FOR IMMEDIATE DELIVERY. | 


USE F. L. & CO'S PATENT LAMP CAPS. 


ALL LIGHTING AND TELEGRAPHIC SUPPLIES. = 


Send for Samples: and Que. 
Note :— 


FOWLER, LANCASTER & Birmingham, 


13,000 Branch Switches, | 
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GOOLDEN 


AND CO’S I FOR EVERY PURPOSE. 


pli- 

he | 

y | Are more carefully and accurately calibrated than any others in the market. 

1 M M ET E R Sy Thorough Mechanical Construction. 8 Simple 


ALTERNATING CURRENT INSTRUMENTS 


+ M ET F R Can be left in Circuit. Do 

fn | | | | | = not overheat or aig up the Coils. - 
prom Dynamos, &c., — PORTABLE 100-Volt 
ENERATOR. 

| The ONLY INSTRUMENT FOR THE PURPOSE. 
th AMME | ERS. which can be fixed to a switchboard, reading 
of correctly for any DRE | | 
D 
LDEN 

_ Contractors to English & Foreign Governments, % 


Railways, Central Stations,&c. 
YNAMOS, 
3. Construction. — = 
Armatures 4 entirely with | 
Armatures and Field Colls 
VENTILATED INSIDE. | 
POSITIVE DRIVING Long Bearings. Clean and Economi ication. Standard Goolden Diime, built 
à of Conductors. _ Mem CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
| working with same MARGINAL FACTORS | 
AMPLE CLEARANCE and at same LOW TEMPERATURE. Some welghing over SEVEN TONS without Engine. 


=” . for Armatures. os of this type have worked at 350 volts, trans- 


mitting power in 


OTORS | for som years without Penny being spent In repairs. 


STRONGLY BUILT. 


ë | | | 
| Will drive machinery direct with Spur Gearing, without breaking down the armatures, 
HIGH EFFICIENCIES. 
| TEAM DYNAMOS 
| S FOR ANY OUTPUT. 

DYNAMOS and MOTORS 


i 


STEAM DYNAMO for ELECTROTYPING 
supplied to Ordnance Survey Dept. 


WoooFiELo Works, HARROW ROAD, 
LONDON, W. 


10- à Motor with Goolden Watertight Armature; 
a HP. Laungh M ork with Armature in 
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Publications. 
TENTH YEAR OF PUBLICATION. | 


Wm. DAWSON & SONS have pleasure in drawing your attention to the TENTH ANNUAL PUBLICATION oF 


J. A. BERLY’S 


UNIVERSAL DIRECTORY 


For 1891. 


THE LEADING ELECTRICAL TRADES DIRECTORY OF GREAT BRITAIN, 
And the OLDEST ELECTRICAL DIRECTORY in the WORLD. 


| ‘| Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, Makers of High Speed and 


other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, ; 
Wire and Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any | 


article required and —_ by the Electrical Trades. No office is complete wilhout a copy. 


ARRANGED IN SECTIONS, AS FOLLOWS, VIZ.- 
BR IT SH. —All information relating to Great Britain and Ireland. 


AMERICAN.—A1l information exclusive of the British possessions. 
CONTINENTAL.—AU information relating to the Continent. 


INDIAN & COLONIAL. —All information — to British Possessions, including other Ganiries not 
having a Special 


SPECIAL NOTICE! | 
Our old supporters in particular and Advertisers and Subscribers in general, are desired to note, that 


this year we have resumed THE SAME METHOD OF CANVASSING BY SPECIAL CIRCULAR (8 pages) 
which we initiated in 1882, and used continuously until 1886. 


| * Eight page Circular on application, and all communications to be addressed to * 
WM. DAWSON & SONS, 148- 149, UPPER THAMES STREET, LONDON, E. C; 


(We have no other Office.) 


ESTABLISHED 1872. 


i 


THE TELEGRAPHIC JOURNAL AND. 


Published every FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFICE, 22, PATERNOSTER .ROW, LONDON © 


TELEGRAPHIC ADDRESS: “AGHEEKAY, LONDON.” CODE A BC. 


AU Letters should be addressed to the Proprietors, H, Alabaster, Gatehouse & Oo. 


SUBSCRIPTION RATES.—In Great Britain, post free, per year, 19s. 6d. To all Foreign Countries (except those mentioned 
below), per Year, £1 1s. Sd. Exce — .—Abyssinia, Aden, Borneo, Ceylon, India, Java, Labuan, Mozambique, Penang, 
Persia (vid Brindisi), Philippine Islands, Singapore, Zanzibar, to which the rates are: per Year, £1 88. 1 


Od. 
VOLUME XXYVI. can now be had bound in black cloth, gilt, at 12s. 
ee ace numbers pound for 8s. 6d. each volume, including case. CASES.—Cloth Cases for Binding can be had. | 
price 2s. 6d. each 


READING CASES, to hold die One to Twenty-six Numbers, till the Volume is complete for Binding, can now be had from 
the Publishers, Price 6s., or Free by Post (in Great Britain) 6s. 


6d. 
FOREIGN AGENTS.—New York: D. Van Nosrranp, 23, Murray Street. Paris: Veuve J. Borvzav, 22, Rue de la Banque 
Berlin: Asner & Co., 6, Unter den Linden. | 


NOTICE TO ADVERTISERS. 


The following are the latest times up to which Advertisements can be received for publication 


in current week’s issue:—-New Advertisements, or Alterations to existing ones, ee 2 pm. 
Small Announcements for middle pages Thursdav 2 p.m. 


ADVERTISEMENT RATES ON APPLICATION. 


< 


Cheques and Post Office Orders (on Chief Office, London) to be made payable to Mr. H. ALABASTER, 22, Paternoster Row, E.C. 
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ELECTRICAL ENGINEER 


A Weekly Review 0 f Theoretical and Applied E ectrivty. 


Edited by T. COMMERFORD MARTIN and JOSEPH WETZLER, 


Believing that the matter is one which intérèste all electrical engineers closely, the proprietors and editors of this journal, 
through their agents, desire to direct attention to the new departure that has been mace by The Electrical Engineer in its 
change from a monthly to a Weekly publication. 

The Electrical Engineer i is a paper, which, as the oldest of its class in the field i in America, has a distinguished reputation, 


and is ene to which all interested in electrical ns pen may look as a safe advocate, exponent and authority, as vel as & _— 
. record of all data and achievement. 4 


It is intended that as heretofore, but with more vigour and promptness than ever, The Electrical PE shall cover. 
the whole domain of theoretical and applied electricity that its name implies. It will naturally pay special attention to the wotk in 
which the electric current is recognised and employed as the great modern agency for distributing light, heat and power. Noone 
engaged, or interested in operating electric iights, electric motors, electric railways, or any other electrical shit can afford to be 


without a single number. 

_ The management of the paper will be in i the hands of the above named, who believe that in n the endeavour and detetinination to 
publish a comprehensive, useful, unbiased and independent journal, they will receive liberal support from all quarters. Should the 
character and standing of the editorial and business staff be accepted as a warrant for the high degree of excellence aimed at, it is 
intended that The Electrical Engineer shall i in id way realise the kind and pend anticipations formed respecting it. LIL 


TERMS OF SUBSCRIPTION, POSTAGE PREPAID FOR ONE YEAR, GREAT BRITAIN AND OTHER COUNTRIES 
WITHIN THE POSTAL UNION, 20s. | | LU 


ADYERTISEMENT RATES ON APPLICATION. 


AGENTS FOR GREAT BRITAIN: 


H. ALABASTER, GATEHOUSE & co. 


22, FATERNOSTER ROW, LONDON. 


THE 


ELECTRICIAN 


“ This excellent and well-illustrated journal has rapidly pushed its way into the front rank of 
electrical papers, and does for the Western States what the Electrical Engineer is so ably doing for 
the Eastern States of America. Itis early with its information, bright and clever in its views, 
and in its expression of them independent.” 


TERMS OF SUBSCRIPTION, POSTAGE PREPAID FOR ONE YEAR, GREAT BRITAIN AND OTHER COUNTRIES 
WITHIN THE POSTAL UNION, 20s. | 


ADVERTISEMENT RATES APPLICATION. 


AGENTS FOR GREAT BRITAIN: 


H. ALABASTER, GATEHOUSE & CO, 


22, PATERNOSTER ROW, LONDON. 
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STEAM BOILERS 
APPARATUS 

ELIMINATING ALL 
TT MULTITUBULAR, DEPOSIT 


LANCASHIRE and other types, ‘ON BOILER PLATES. 
| ENGINEERS & BOILER MAKERS, 


Constructed for High-Pressure Steaming. 


WALBROOK HOUSE, LONDON, EC. ILLUSTRATED PRICE LIST UPON APPLICATION. mn. 
| Works: St, GEORGE STREET, LONDON, London Office of CH ARLESWORTH, H ALL & i Bee 


LAMPS 


EVERY NECESSARY FOR ELEOTRIC LIGHTING. 


 DYNAMOS OF THE BEST CONSTRUCTION. 


MEASURING INSTRUMENTS AT LOWEST PRICES. gg, 
F. ZOPKE, Wilhelm -Strasse, 98, BERLIN, W. 


SAMUEL ELLIOTT, Albert Moulding Mills, i, News 


GOLD MEDAL, LONDON, 1886. STAR DIPLOMA, LONDON, 1887 
FIRST MEDAL OF MERIT, BRUSSELS, 1888. 
SILVER MEDAL, PARIS, 1889. GOLD MEDAL, YORK, 1889, 
| FIRST MEDAL OF MERIT, COLOGNE, 1889. 
GOLD MEDAL, BRIGHTON, 1890. 


London Offices and Show Rooms: 
$8, FINSBURY PAVEMENT, E.C., 
Opposite Moorgate St 
ONE OF ome LA LARGEST MANUFACTURERS, 
| a All Correspondence addressed to Head Offices, Newbury. | 
 Manufacturer of all kinds of Wood Casings for Electric Wires and Cables in Yellow Deal, Pitch Pine, Oak, Mah 


Walnut, &c., in the best manner, struck clean and s New Catalogue faye na red designs, containing numerous illastrations 
Casings and Ornamental Covers. Every length o Cover stamped with k.  SPECIALITE —Dasier AND QUALITY. 


CHARLESWORTH, Co. 


Glectrical Engineers, | 
RICHMOND HILL IRON WORKS, 
OLDHAM. 


SILVER MEDAL, BARCELONA, 1888. 
MAKERS OF 


HICH. SPEED ENGINES, 


DYNAMOS & MOTORS, 
SEARCH-LIGHT PROJECTORS, &c. al 
Complete Installations | 
E = == ===> = Estimates 0D Application. == | 
— 4 | 


The following si sizes of € Compound. Woand Dynamos are 
kept in stock or in progress. 
Lamps Amps. Volts. Speed. PRICE. | 
— 90 | 45 |. 100 | 862 BTS | 
| 180 90 100 1020 | £99 | 
220 120 100 _ 880 | 
“| 400 | 200 100 | 826 &170 


PROJECTORS IN STOCK. 
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UNIVERS AL” Foy UPWARDS OF | 
5.500 
ELECTRIC + DAILY USE. 
T E L F PH 0 N ES ee Free for Supplying and Fixing 
SOLD OUTRIGHT. | 
ALL RIGHTS GUARANTEED. UNIVERSAL 
Suitable for all purposes. 
OR RETUN WIRE —s. From 25s. to 80s, 
| | PER INSTRUMENT. LONDON, E.C. 


THE VICTOR TURBINE | 


Size 
city of other Water Wheels of same | wheel. Hd-inft. EP. gr] effect, 
diameter, and has produced the best / 15in. .. 1806 .. 30°17 .. ‘8992 


‘Two 30-inch Victor Yurbines fixed 
on a Horizontal Shaft, and giving out 
over 500 H.P., are at work driving 
THE LARGEST DYNAMO IN THE 


Per cent. 


results on record, shown, in the atin. WORLD for Messrs. the Cowles Elec- 


WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, 


N.Y., and Two 12-inch giving out 


results, together with its nicely-working gate, and simple, stro and durable GRR » 166 H.P., and driving a No.8 BRUSH 
h tion, tavour weet 8 it to the” attention of ALL d of the best DYNAMO for the Aspen Electric 
| asers. ese are v u and 0 e Des at 
material.—State requirements, and send for datalogue to ii (iil | : 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. === 


Company, Aspen, Col. * 


WIRE 


‘ > NN 
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ig 


= This Machine is an improvement upon any other. It rapidly 
i straightens the Wire from the Coil without bruising or 
| | otherwise marking it. | 


Price complete for Machine to straighten Wire up to 3-in. diameter, ; 
12s. Gd. 


JOHN JARDINE, 


THE 


AND | 
Highest Efficiency ; Beauty of Design; Moderate 


NEWTON & HAWKINS’ 


NEWTON ENGINEERING 


MOTORS. 


Speeds ; Best Workmanship and Materials. 


PATENT 


== 
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And every Requisite for Electric Lighting | 


Telegrams: “ARC.” TAUNTON. 


NEWTON ARC Lamps. 


and Transmission of Power. 3.3 
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| WESTERN ELECTRIC CO. 


TELEPHONIC 


ARC LAMPS AND DYNAMOS. 


CENTRAL STATIONS. 


CROMPTON & COMPANY, LIMITED, have erected, or are now if 


crecting, Central Stations, and manufacturing machinery for same, | 
| to supply 


321, 000 LAMPS. 


This represents two-thirds of the total horse-power being put down : LE 


in this Country for Continuous Electric Supply, or in other words, 


100,000 LAMPS 


MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. | 


Full étoniilsh on the latest developments of Electrical Engineering and Tenders for Central Stations of | 


any magnitude, can be obtained by applying to— 


CROMPTON & CO. Ltd., 


MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works:-CHELMSFORD & LONDON. 
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M. HOLROYD SMITH, 
Crossley Street, HALIFAX, and 18, Abingdon St. WESTMINSTER, 


ENGINEER DURING CONSTRUCTION OF 


THE BLACKPOOL ELECTRIC TRAMWAY, 


AN D PFATENTES OF THE SYSTEM. 


Contracts undertaken for UNDERGROUND CHANNELS, | 


equipping and working Rail- 
ways or Tramways with 


PATTERSON CABLES FOR scumioaie TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, 
CHICAGO, NEW YORK AND ANTWERP. 


Eletiolty by wees | OVERHEAD CONDUCTORS. 
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